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ABSTRACT 

* The reference book i,s designed to fulfill the need 

for organized subject jsatter dealing with basic principles of aniaal 
science to be incorporated into the high school agriculture 
curricQluB, Th^ aaterial presented is scientific knowledge basic to 
livestock production. Five units contain specific infcriaticn on the 
following* topics: anatoay, and 'physiology of fare aniaals (nine 
physiological systeas), nutrition of fara aninals (feeds, nutrients, 
quality of protein/ classification of feedstuffs, characteristics of 
concentrates, roughage and good ration, nutritional* deficiencies, a^id' 
feed additives) ,^ en viroiXBental factors that, affect physiology 
(teiperature^ light, and aoi-sture) , diseases of fan aniaals 
(classification, causes, indicative physiological changes/ and 
principles of control), and coiaon parasites df fara aniaals 
^-(classification. Life-cycles, econoaicf importance, and principles^ 
control). A question-answer for*at is ^used, with answer;s given in 
paragraph and outline fora, (Author/«SJ 
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In ricv ot the broadened pro^aa in agricultural education to incltri^ 
occupation inrblring knowledge and skiUs tn agriculture subjects", it is erident 
tfi^t basic principles Hust be Uught during the first two or nore jears.in the 
high school iigriculture curriculua* * 

^ References that are concerned primarilj with p^^oduction practices are pre- 
sently available to vocational agriculture teachers. This reference titled ^Basic 
Principles of Anljnal Science" represent* a different approach, arxi is designed 
to fulfill the^need for orgaliized st&ject matter dealing with basic frincijd^e* 
Kuch of the organized Uody of animal husbandly is deeply rooted in the basic prin- 
ciples of aniinal* science^ By bringing the two together the WHT anl the HCW 
— learning will be expedited and interest in perfoifence will be increased. X 
comprehensive understaftding of the basic principles underlying a procedure or 
practice; in ^connection with a problem, increases the efficiency of the inlivid^ 
ual, and equips Kim to mfifke decisions on other prpblems involving the same or 
similar principles* Indeed, a practice taught without the understandings of the 
underlying basic^ principles will certainly npt equip the students to adjust to 
^ a rapidly changing agric^dJ^m^ . - ' - ' • 

The best u^of ^he' basic principl^seem to be* this: Select and incorporate 
into the. course of study those principles .that are tjrtdy basic to agriculture and 
then "round out" the instruction by including productive enterprise jobs, iii^irove-. 
ment projects, supplementary practices, and othdr activities wh:^ch can be worked 
into a supervised experience program to develop understandings ar|l skills involved* 

As already implied; it is not intended that basic principles be used t6 re- * 
place *0T der-emp^iasi^e the student's supervised experience program. Indeed/ it* 
is highly doubtful that basic principles can be effectively taught unless th^y 
are pxt into actual practice* Numerous experiences with the applications of 
these basic principles should result in the permanent and productive vocational 
education of our students* ' * • . ^ 

't ' * , ^ 

Teachers are urged to supplement this reference with additional basic referen- 
ces, as long as they are reliable, .and to use pictprials,* specimenjs, films, film- 
stripe, and other visuals to make the information more* meaningful*} 

We, are greatly Indebted to the Agricultural Education Department of Mississippi' 
State University, and Mr* L* P* Jacks, Subject Matter Specialist, . for permissiog \ 
to reproduce eome of the materials in this publication* ^ " _ \ 
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BASIC PRIirciPLBS OF ANIMAL SCIENCE 



^ I> AnatoBor and Physioi^o^ of fara Anlaaklg ^ 

The animal body is a highly co^l^x itinictirfe v^ich aay be defined 
M-: the living mech^inism coiipdsed 4^ sy^ema of organs working harinon- 
iOusly under the oontroi of the mrivus -sjatem, and capabi^e of transform- 
ing, storing, and releasing energy. Each sy^teu is composed, qf & group 
af prgans that 'perform ^a particular function, ^ The organ sy^ems of the 
"body are: 

A. Skeletal. ^ D. Circulatory G. Digestive 

B. Muscular E. Respiratory H. Sense Organs and 

C. Nervous F. Excretory ' Conanon Ihtegufnent * 



I. Rep/^odu^ive 



A^ Skeletal System ' ' 
• - 1. Tfnat are the types of skeletal systems ? 



The anlral kingdom is divided^lnto tw6 sub-4dngdoms - the verte- i 
hrdit^^^^jjidjtii&^difi^^^ Vertebrates, are animals having a strong 

int^lTiaT^frameTOrk/ or en^o-skeleton. Invertebrates, ar^ aninals hav- 
ing an exo-skel^ton typfe framework, such as insects, crayfish and a 
host of others.' Oar interest in this publication ^11 deal only vdth 
the vertebrate sub-kingdom, which includes human beings, farm'Uvestock, 
and poult ryv 



2. What are thg functions of the skeletal system and how, is it related 
to animal quality? ' ' * * 

'This system ^{b composed of the b^n^ arid cartilage structures of 
an animal's body. It serves tdr support the other body systems, for pro- 
tection, and acts as levers of motion^ Ir^addifcion, the bones through 
the n\edium of ^heir red mairow manufacture ^tfee red-blood corpuscles, 
some forms of white blood corpuscle^sr^ and ser^^sas^^a store house for 
minerals that is drawn Aipon^when the body rieeds^traiand a supply. " ' 

The quality of the slceleton is closely related, tp an animal'^ ^ 
health and (Quality. It 8h6\ild be well-developed and laaintained throxzgh 
proper management of the anipal in order that it can be^t^serve ,the ^ 
needs of tfie 'animal, poorly develqped skeletal /systems ar^^^mable to 
support the heavy loads of the other body syst^s, and will restart in 
* an animal of lower quality and less monetary value. 

6. Muscular System x . 

1. Vftiat is the function of the musculaj:^ system ^ ' and how does it relate to 
>• jquality in an animal ?. * - ' ^ ~ 

. TJjis is the largest of all the body systems from the* standpoint 

9f^ weight. In meat-proctucing anijnal«^it is the' iost important from an 



* * t * ' 

economic viewpoint • Composed of a great irar^y separate njuscles^ the sys- 
tem 'is concerned vith' all body movements, bcfch voluntary and involuntary, 
such as walking and Jumping, blt>od circulation, digestion, respiration 
and excretion. . . , 

'l^^scles are of two typfes, vierceral and skeletal. The. visceral mus* 

, ^ cles are located in the wa^s of t^e heairt, digestive system, blood ves— * 

sels and other hollow organs. Skeletal muscles comprise all the flesh 
. or lean meat of the tody and represent approximately U5 percent of body 
<'el^t. This edible meat is the most part connected directly or in- 
, directly^ with the skeleton*." The connective tissues of the edible por- 
"^ions of the 4?eat are far less tfender-than tlpeir lean meat contents. It 

/ ' foUovs th^t their presence in large quantities characterise the l^ss , 

tender' <f!its. The am-ount of connective tissues varies with age (greater 
in older animals), and within a given age animal, 3re more numerous in 
those .areas where lihere are the greatest number of small muscles. For 
example, in beef there are. the less tender cuts such as the shar^ and 
neck-i^ hea-/ily exercised part^. Since »the inside muscle of'thQ round 
(top round), the ^rip muscle of the loin and the eye muscle of the rib 
receive a minimum of exercise and are in themselves lar^e mu©<jles con- 
taining little ccnnectixe 'tissue; they are the most tender cuts?^ 

C. Kervous System ' ' 

1. V^'ha.t i£ the^ fAinction of the nervous ^ystem^ : and its. relJatlon to animal 
* "behavior and produc^ion ? ' . * . 

^ Thi€ is the most highly 'developed system of a vertebrate. If/C is 
the sysWrn which enables ar\imals to fifid focd,^ fight enemies, and to 
guard scgainst danger. Its function is to"' coordinate alL activities of 
the body. Impulses are tr^ansmittedr"^ nerves from the bcdy tissues and 
organs to nerve centers, and-in tjam are serrt^-frcm these centers to the 
tissues and organs*. *. ^ - . * 

Ttiis system xmay be^convenieritly divided into three , main parts: (a) 
J^^^y.SSSiSJSj'^^y^S'^Sb comprising the brain and spinal cord; which com- 
municates -with ^a 11 parts of th^\)0dy by means. of (b) tJ^^JcAllJlfiX:^ 
JJf^^^PJ and (c) J:he^auJt^jiom^^^^ or ejwc^theJAc^s^ which regulates* 

certain involuntary fimctions almost independently of the central 
^system. These three divisions have intimate rislations with each 'other 
^ by means ^f^ connecting fibers. They are hot to be*cCnsidered as sepa- 

rate systems but as parts of the nervous system as 'a whole. 

. It is a well known fact* that the temperament o|) an animal affects 

* its behavior and production. Fer instance, anytl^fng which frightens 

* ' the dairy cow or annoys her can interfere with the "milk let-down" pro- 
^ cess, and., there may also' be a decrease in the "egg production of the 

laying flock during stress periods. . - 

D> Circt^latory System * - ' * 



V/hat is the function" , of the circulatory s'ystem , and its relation to 
animal health/ quall-ty and value ? ^ - • 

' It consists 6f the heart and blood vessels' which funol^on as the 
, transportation system of the body* ^ 
' The heart is the centi*al or£an of this system, corresponding to 

^ - the ptunp of a farm warmer supply station* in that it 'pumps the blood 
through, the vessels by strong fi!uscular contractions, yet it differs 
somewhat in that the -blood is eventually retyrnod tO it, afterwards 
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being pumped cut again Into the vessels— a continuouiff'cirQulating pro^ 
cess* Blood is pumped froa the heart into arteries, which, are the '-^tubes 
that transmit the bl(j[od* f rom the heart ^to the 'lungs and on to %be b9dy 
cells. The ^irtery branches again and again until the branches are too 
"scjall In "Size to be seen with, the naked eye. Veins, companion vessels 
of the ajrterles, ^conduct the blood back to the heart from the tissues. 

Blood is a ^f luid tissue >rtiich travels through, the circulatory .sys- 
tem transportii^ digested food, cell wastes, oxygen, water, heat and se- 
cretions. Its function is to aid in growth and repair of ce^Lls, supply 
..energy, regulate body processes, etc. It is composed of plasma and 
solid components, known as red corpuscles, white corpuscles, and plate*- 
lets. Plasma contains digested' food going to the body cells, and waste 
' 'products on their way to the kidneys, lungs and skin. The red corpus- 
cles carry oxygen frcxn the lungs to the body cells* Tiie white corpus- 
cles, fewer in number and larger than the red, are known as "scavengers" 
or "soldiers" of the blood and aid in defending the body against infec- 

• tion. It is bepiieved that platelets' aid in the 'clotting of the^ood. 
^ A healthy, properly functioning circulatory system is important to 

the farm animal-^in that it has much to do with the animal's general 
health and quality and these in turn affect the value of the aniisal. 

E. Respiratory System 

1. V/hat are the functions of the respirator system, and its relatjLon to 
animal heall^h ? ' \ * A 

• \ • 

This is the system through ^^^ch animals supply oxyge/i to the body 
cells and excrete carbon dioxide wa&tes. 

Oxygen being fed to the body cells, 'in.the form of air, normally r 
^ enters the respiratory systea through the nostrils w^ere it comes in con- 
tact vith a mucous membrane %^ch warms, moistens and filters 'it^ It 
then passes throu^ the phamyx (back of the\ throat) into the lamyx 
(voice box) which is commonly known as 'the "adams apple". It then. pass- 
es into the trachea, or windpipe, the tube that connects the l^fcray2?< ' 
with 'the lungs. From, there it enters the lungs ,by the way of t^i$^roilR 
chi, t.wo tubes at the entrance to the lufags. i 
* Oxygen from the inhaled air is absorbed into the bloodstrean>- 

^ich supplies it to the body cells and -exceps carton dioxidq is ex- " 
haled as a waste' product for us.e by pl^tsi / j 
. , Hi2ge quantities of oxygen are demanded by 'the body cells. The 
*pxygen,^ as mentioned previously, must be filtered and warmed and wastes 

♦ ln,ttie fbrm.of excess amo^ints of carbon 'dioxide must be excreted. An 
improperly 'functioning respiratory system will prevent these functions 

* .from being carried out and ja^y result in an unhealthy condition. 

F, Excretory Systea 7 

' 1 • What is the function or the excretory systetf ? ^ 

jThls- system includes the skin, ki^eyg^ lungs, large intestine^ 
" ' and the liwr, several of which also function as pert of other systems. 

Vajrioixs wastes that result from body metabolism ar^ excreted froto , 
the body by the organs of this syjstem. The major roles played by. each 
of the organs of this system are: ' . . 

a. SklO The' "skin a'&sists the kidneys in removing large quanti- 
ties of water, "salts", and urea, in^the form of" perspirations Its. 
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most lnrportant function is that oS senrlng as a' *Vadiator" in regu- 
lattog body tenrperatiire. Ih addition, to its excretory fimcticxis, 
the skin protects the inner tissues from -drying out> and has other 
^functions. 

t. jadrteys ~ They serve as blood filters, purifying the blood by 
removing most of the, nitrogenous wastes, excess water, minerals and 
"salts". 

c» lyS6§ addition to their respiratory rcl6, they excrete 

carbon dioxide and considerable water in the form' of vapor. 

^* l5r6S*iSi§§5i5§ — plays a dual role as a part of ''both the 
excretory and digestive syfeteias* Its excretory function i6 to excrete, 
undigested food. ' ^ , * 

e. Liver — The liver, also an oiigan of the digestive system, 
assists in' ridding the body of waste materials by forming urea which is 
;discharged by other excretory organs. 

G. Digestive System 

1. ^Vhat is the function of th^ tiige stive system, and how are the systems 

classified? - / 
■ ' ' — — . 

Digestive systems are boiEprised of org^jis which prepare food for 
use the body. They may be classified .as* follows; (a) ruminating or- 
"cud ^^^wing" system of cattle, 'sheep, and goats, and' (b) t^ non-rumi- 
nating Ikstep of hogs, horses, and poultry. ' , , - 




2. How does digil^on take place in ruminants ? 

The digesti^^^ystems of njmln^nts are comprised of the mouth, 
_ gilllet, and the fou^gjOmpartment compound stomach, which is divided as 



3rd^ 
UthT 




1st compartront >>,Ito]gS^ar paunch 
Snd coiirpa?5BSfife ^jMy^iilum 

compartment ^"^MWlhi^ .or many-plies 




^th compartment - Abomas^Sn, or "true, stomach", 
^ Other parts of the digestive system a^e the srOall intestine and the 
* large intestine , mouth,- teeth, and esopha^s. 

■ \ ^ ^ 

.During the* eating process, these animals cne^ their solid fqod^ 
just enough to make swallowing possible.. When mature animals swallow 
their food it passes through the giillet. (esopliagus) into the first com- 
partment (rumen), which is the largest of the four compartments. The . 
rximen contains billions of bacteria that have the ability to break down 
high-cellulose content feeds, thus accounting for their ability to uti- 
lize large quantities of roughage. They also' have the abij-ity to pro- 
duce protein from nitrogen in the consumed. feed., Thia synthesized pro- 
tein contains all the necessary amlno-acids for proper nutrition. The 
micro-organisms, also, produce practlcjally all >. the needed vitamins. 

' When a ruminant has eaten enough food to satisfy its appetite^ it 
seeks a quiet place, if possible, and proceeds- to ruminate, or "chew 
its cud". ' During this process food is regurgitated*, or "belched", 
from the rumen into the mouth where it is jrechewed. (Only that por- 
tion of grain that becomes entwined in therbolua of roughage, is regurgi- 
tated. Consequently, kemals of whole grain that have escaped mastlca- 
tic>n will pass through the rest of the digestion system in an unbroketi 
condition.) After rechewlng, the food is again swallowed into the rumen 



• where further digestive action takes place. ' 

It ,then j)asses into t&e second -ccHupartiDent of the stomach, the 
•reticulxim'; whose major function is to furnish additional atorage space 
and to sort out and retain most foreign materials such as wire and oailt. 

Food then pfissea into the third stomach compartment, the omasum^ 
which consists of strong muscular walls that aid in further breaking up 
the food material.' The omasum and reticulimi have cOTimon openings with 
the rumen from the gullet, ' " , • 

» The food then passes into the last compartment of the stomach, the 
abotzs^isum, where it_ mixes with ^stric Juice which is necessary in pro- 
tein- digestion. , ^ ^ ■ ^ 

Vhen the food leaves the abomasum it goes into the #mall intestine 
where pancreatic, bile, and intestinal Juices are mixed with it** The • 
, digestible portion is then absorbed into the bloodstream aird the tin* 
digested 'or waste portion is passed into the large intestine and eliml* 
^ nated. 

( Note; The rumen increases! in si^e as the animal matures and 
. eats increasing amounts of grain and roughage. In the case 
of young calves consuming milk the slit-like esophageal groove 
closes to prevent *the milk from entering the rumen, causing 
it to flow directly into the third and' fourth compartments 
of the stomach.') , . - 

3. How does the digestive process t&ke place in non-ruminating farm 
animus ? ^ 

' The t^T^ of digestive systems of non-niminatihg farm animalb are 
less compidcated than, those ip ruminants. , 

^* SllS.^igestlve^rgces^^ln^gwine^and^hg 

The*maJoPdifference"in"the*'m of the digestive system of 
thes^ animals from that of the ruminants is, that swine and horses 
have a simple stomach, consisting of a single compartment. Tne di- 
gestive process is generally the same as that of ruminants, with the 
Exceptions that the simple stomach of these animals performs the fxmc- 
tions of the complicated four conrpArtment stomach in ruminants, 'and 
tjaat regurgitative action^s absent* 

b, The^digestive^rocess^l^t^jgg \ . . . ' 

This type system consists of>the mouthy' gullet or crop, proven- 
triculus ( g landular stomach), and the 'gizzard (ventriculus). It is 
usually classified as a simple-^ype system, as compared to the more 
complicated system in ruminant^ even though it varies somewhat from 
the simple system of the hog and the. horse. ^ 

Food taken into the^mouth is mixed with saliva and forced down ^ 
the throat, or gullet, into the crop, or oraw, a pouch-llkef enlarge-^ , 
ment of the gullet, which acts as a ''hopper" for the gizzard. ''Here 
the food is temporarily stored, partially softened, and some bacterial 

• action. takes place. It then "passes from the crop into the ^jproventrictilue 
^rtiere^ gastric Juices are mixed with JLt. The food remains hear? only a 
short' time before it passes on into the gl^s^sardy-or muscular stomach, 
Where it is thoroughly crushed and ground. From here on the digeS/Xive 
process is very similar to* that in cattle, hogs, etc. However, the . 
tandigested portion of food and^ urine are excreted together. 



( Note ! Refer to Dr* Salsbuxy^s Manual of Poultry Diseases", 
1962, PP 24-25, for a diagram of the digestive sybtem of ■ 
poultry,- • ' . , , 

An 'excellent l6inn color ^^Im on digestion entitled, 

"The Rumen Stoiy" may be obtained from the Purina Company i 

Checkerboard Square, St. Louis, Missouri. 

H. Sense Organs and Common Integument 

1. What are the functions of the sense organs and conimon integument ? 

The sense organs are the organs of the senses that receive extern- 
al stimuli and conduct impulses to the brain that result in the abili- 
ty of the animal to see, hear, taste, smell, and feel. 

The common integument consists of the skin with its appendages 
of hairy hoof, feathers, /etc. , and serves primarily as the ^ protective 
covering of the body. 

I. ' Rei)r(Jductive Systems (and Reproduction) 

! • ' V 

Perhaps no phase of physiology creates a greater interest than the 

stud^ of the niystery of reproduction. 

1. Vrtiat is meafit by reproduction ? * . 

' I. 

Reproduction in ^animals is the proqess whereby new anir»ala are 
produced. It begins 'after copulation (ma;ting) when the sperm, the male 
germ cell, unites with and ferti'lizes the egg^ or ovum, which is the fe- 
male germ cell. The union of spepn and «gg takes place within the body 
olf the female, where the offspring is nouris^pd-^and protected until 
birth. ' , " ^ ' ' . 

. 2. What are^ the parts and functions of the reproductive systems of: ^ 
^» Livestock? ^ 
(1). The female. 

Ta) paries — two. glandular organs located near the posterior* 
end of the reproductive tract. They have a two-f^old purpos^, in that 
y they produce eggs, or ovum, and have an endocrine function. Each 

* qv^airy contains many follicles, in which the eggs are produced. 

(b) Oviduct^ (Fallopian tubes) ~ two funnel-like' tubes leading 
from the ovaries to the hdrna::^ the utertis. Fertilization of the 
egg usually takes place near the^p:^er end of ^the oviduct. 

(c) Uterus (.iJoj*)) — a hollow organ, cojitaining two horns,^ which 
are connected with the widucts. .Placet of fetal development. 

(d) Cerv^_— the neok pf the uterus, that separates it from the 
vagina. It is known aa the vatve of tl^e tubular genital trasct. 

(e) Va£ina_(fmale capulatory- organ) a passage way! connect- 
ing the Vulva and th^* cervix. -* ' , ' 

(f) Vulva ~ the reproductive and urinary organs of the female 
terminate .here.. 

'(2)'. The male. • * ' 

(a) * Testicles — where sperm cells are nroduaed. ^ ^ 

(b) Sperm duct s (vas deferens) — two tubes connecting the J;esti 
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cles yith the la^thra. Spems pass throu^ these dxicte^aDd may^ ♦ 
stored. at the ui5>er ends of these tubes. 

(c) §egiri§l^veslcles, glands opening to the urethra. They se- 
crete a fluid. ' / , ' 

(d) T££S^i§-»Sl52^ produces a fluid that mixes vith the ;3^minSl 
fluid* It*is"ocated''near the urethra and bladder! 

(e) C2S§£l5-SiS5^§ secrete^ a fluid that .p5:Bcedes the passage 
of the '^perm cells down the urethra. 

' ' (^) USStfeSS.— a, long tube .that carries ioth seioen and xirlnie,. It 
extends from tbe'bladder to the end of the penis* 

(g) Jeriis — the organ wMch. deposits the sperm cells within the fe« 
male reproductive system. 

♦ How^ . does the reproductive process take place ? 

^ Each animai has its origin when the inale germ cell^ or sperm^ unites 
vith tl^e female germ cell^ known as ovum or fegg. ' - 

The reproductive process begins with the heat period or estrus. Th6 
estrus cycle* is the chain of events dealing with reproduction, > and occur- 
ring in the. non-pregnant female Ijetween heat periods. .During the heat 
period the female animal is receptive to the male. , It begins ^by the rlpeft 
ing of .the ^ovaries in the female. These eggs, when ripe^ rupture thfe' 
ovary walls and dr<^ into the upper parts of the oviduct^ or Fallopian 
*tubes. They travel by gravity and motion to .the uterus or wonb. / 

TDuring •the pl-oc^sses of natural mating or artificial insemination 
the male ''sperm are deposited within t^;ie uterus of the- female. These , 
minute-size "wiggle-tale" ,6perm immediately begin to seek-out an egg.. 
If no uniting takes^ place the female fails ta^ conceive and the germ cells 
are absorbed by the\body and the heat period 'is repeated. If, however^ 
a rperm is successful, in ^fertilizing an egg then the female conceived and 
a new individual begins to devel9p. Normally 6hly one; sperm \inites witk . ' 
'an egg. , , 

•After being fertilized, the egg sQon passes'down the tube into 'the 
uterus or womb»^ Here it finds nourishment and quickly develops by th6 
procesB of cell division.^ The embrycJ becomes attached 'to the mucoufe mem- 
brane of the uterus, where it has-^rect contact with the functioning 
organ systems of the mother, remaining dependent throughout the entire 
gestation, or pregnancy period. Then,*aS soon afe the developnent of the 
new individual is complet^ the individual breaks contact wltji the body 
of the mother and jLs bom. ^ 

(Note: If -more, than one egg. becomes fertillzed'Iand develops^ 
•multiple births -occuf.l However^ twins^ tirlplets,- etc. origi- 
nated in this manner are fraternally^ r^dated ap$i are no more 
' alik^ thari other brothers or^ sisters.^ On 'the ''other hand;, \. 
when multiple births occur from the -division *^of a' single egg 
• that ha^ been fiertilized by a single -sperm, these' individuals 
are identical . Identical individuals closely resemble' ^ach' 
other in physical traits and mental characteristics^ and are al- 
ways of th^ same sex./ . ^ 

When a buJLl and heifer /:alf are bom .twlns^ the heifer 
is often sterile, and^is/juiown a^a free-martin. Thi-fi stefrili- 
^ ty is du^ to the hormone^ of the feal$^. being dominant td those 
, of the female^ which results in imperfect development of the 
' !Ti^ifers reproductive system; -Itost cattlemen^, for instance/ pre- 



f^r'sln^ births due to the above reason, the increased ^ 
. iDortality rate of twins, and -the tendency of the dam of 
tvins to have a decreased conception rate.) 

U • What is th£ reproductive cycle* in domes tit anlicals? . ^ 



Specie 



Age of 
Puberty 

u 



Breeding 
Season 



Duration 
• of; 
Cycles/ 
(^avs) 



Aver 
'age 



V^rla 
tion 



Duraticm 
of ^ 
Hgat Period 



Aver- 
age 



Varia 
tion 



TiiDe of 
Ovulation 
. .2/ 



(in relation 
to heat period 



Duration 
of 

Geotatlon 
Period(day 



Aver:age 



Ccv 
Sow 
Ewe 
Goat 
I4are 
*Cat 



l;-8 



nx>s 



3-5 COS 

Fir^t 
fall hj 

First 
fall 

1 year 



All 
year 

. All 

year 

Fall 

■ t 

Fall 



Sprin, 

6, 



Very 
vari- 
able 



vari' 
able- ^ 



Season- 
ally - 
2 or mort 
per year 

. JEaJUUand^ 
spring 



21 



21 



16^ 



Approx 
21 

22 



18-2^; 

18-2U 

iJ^-so 
15-2U 

« 

16:^30 
15-21 



\h hrs 



2-3 

days 

35 i^A 



2^- 
days 

6 * 

days 

U 

days 



9 

days 



•8-30 
, hrs. 

1- 5 

days 

.1-3 

days 

days 

2- U 

days 



^13 



1^*' hours 
after end. 

Toward .end 

> 

At end 
Toward erni 



1-2-days 
before end 

Induced 
26-2T hrs. 
after mating 



Near IJegln- 
ning Of heat 
period 



281 
113- 
150 ' 
151 
336 . 
6U 

60 



1/ Age when animal- becomes of breeding age^ Varies vi^h' breeds and indi- 
viduals. / • • - 

2/ Period when egg released 'from the ovary and is capable' of being 
fertilized. 

3/ Period of pregnancy. VaJ-ies with" breeds, individual-, etc. 
% unbred during this period, season extends to late December or early 
January. ^, • ' . ^ \ 

|/ Dprset Horn and Merino bipeds may breed any time of the year. 
■ bj If unbred may continue heat periods for a variable period. 

♦ Even though these species of anlfcals are not of economic Importance 

the farti this information is included here, due to the many request 'for. 
, such information. ^ 
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FIGURE 4- Obsfeff leal C^orf - Cow. 




Foetal Membranes oF the Cow at 
Mid^Ternr^Uterus Open. on it$ Left 
Stde . ' M ' 




Beginning of Act of Parhiritton, 





Fo'eti No*s 1 &2 — Normal Position, 
Twin Pregnancy, 

Foetus No, 2 —-Normal Position, 
Single Pregnancy . 



D, Anterior PreserTto+ion: Lateral Devi" 
atlonof the Head T'pwards the AbdfO- 
4 men (Abnormal Po^ttion). 




Posterior Position of the Foetus (Ab**^ ^* 
normal Pc^sition). . 

1 ij 



Fore-Limbs Fle^^ted at the Knees/ in 
the Anterior Presentotion. (Abnormal) 



b. Pooltry ? 



• Thi^ reprocUiftive process of the young in poultry* ctiffers con- 
siderably from that in livestock. ■ \ ; . ' 

During t< he fomative .process of the ..egg. within tfie reproductive • 
tract of tj^e ^hen the- gem-<ell deposited hy the mLe fertilizes the 

. female genn cell, Vi-hich is locatecl on ^he outer edge of the yolk of the 
egg. This marks the beginning of .a new chick. If after the egg is 
laid proper temperature is' maintained the enjbryo continues. to develop. 
Proper humidity is. also necessary for succBssful developicent. During 

' the d'eveloptnent period the embryo receives its nourishment from the egg 
contents, which .are completely consumed at the end of the twenty-one 
day.* hatching ^period / ' ^ 

(Note: It is n9t necessary for theVnale to deposit sperm' 
within the reproducJtive tract oT the fenale between the 
laying of each egg since. the sperm retains its full fertili- 
ty for approximately six days^ JFhe fertilizing ability of 
tJte sperm decreases thereafter to aporoximately fifty percent 
^ oh the tenth day,, and to approximately fifteen percent on the 

19th daj-/ ^Occassional]^ egc^s may be^fertilized up to twenty- 
six days*a.fter a single insemination.) 

. Days Chick DeveloFcdent in-ah Sg^ Dicing Incubation 

T - 3 Development is* continued during the incubation pe^riod after 
the egg has been laid. 
4 'A network of bloodcells are ^risible. 

7 The head,, limbs, ejKs and abdomen are evident. 

8 The legs and v*lng6 are well-formed. To^s are .noticeable. 
9" Down appears on parts of the body. Beak is fairly well- 

jPonnsd; ^- - ' . * 

19 Embryo i? well-covered with down. Yolk sack is ;being drawn 

into the abdomen as the last, pf the food is utilized. 
21 'She , embryonic ^development is cwnplete and the chick frees 

itself ' from the egg shell* ' . 

V/hat effect does pregnancy have on lactation ? 

The period pf lactation in milk producing females is the period of 
secreting and. yielding milk by the mannary glands. In dairy cows, the 
yield of milk after calving usually increases for sf period pf tim6' and t 
^hen gra(Jually decreases as lactation advances. . Pre^i:Bncy has no appre-. 
ciable effect ort^the milk yield until aft«r about 5 months, after which ^ 
it ha'stens the decline. 

What is the relation of an atnimai 's reproductive capacity to profit ? 



Fertility and sterility are two terras that^ relate to the' reproduc- 
tive capacity of an animal. Fertility refers *to the ability of the male 
or fenale to produce viable germ cells that are capable of uniting with 



thie germ 'cells of the opposite sej? and. of producing vi^gorous, living ^ * 
offspring.**- Fertilitj is lacking in very young aniicalB. It first inani*- - 
fests itself at puberty, increases for a tioe, levels out, and tijen de-' ' 
creases in very old anfanals* » . ...^ 

Sterility, on the other hand, means exactly the opposite of fertili- 
ty-infertility or barrenness. It nay be defined as the inability of an 
anini^ to reproduce,, and fiiay be temporary or" permanent. The incidenbe of 
sterility varies considerably from herd to herd, and from year to year with-^ 
in the same herd. Fortunately, very few barren cows or rterile bulls are 
permanently and totally Infertile. It is believed by authorities that 
apja-oximately 10^ of the infertile or sterile cases are due to inherent 
. traits while the remaix^jer^ are due ta envirorbental conditions such as 
genital^ infections, diseases, silent heat periods, failure to come into 

heat, exc essive inbreedini?, poor feedi n g practices, p oor manag ement", etc, 

The possibility for profit in a given livestock Bnterprise is prac- 
tically de-pendent upon the breeding efficiency of the animals within the 
herd. In fact mosVbeef cattlemen, ac^howledge that the calf crop per- 
centage is the largest single .factor affecting profit in beef cattle pro- 
duction. 

7. What are the methods of breeding anirals ? , • . ' 

Two methods are comnonly practiced: (^) natural breeding - cbntrollad 
atid uncontrolled, and (b) artificial breeding. 

Natural ^breeding — Controlled natural breeding,^ one hi t^Jfr^wo 
V natural typi^s, consists of confining the male anc^^, bringing* the fei6a|.e to 
T Mm, This manner is very commonly used by pur^^isd breeders because / 
* r^ietration requires specific breeding information that- would not be obr 
tafna\>le ux>der the uncontrolled method. Uncontrolled natural breeding, or ' 
pasture breeding, is' simply allowing the male animal to run* with the fe- 
males in the pasture. ^ 

Artifici al b reeding — This method consists of a practice in 
^>rtiich sem^ rspermata^soajis collected from the male artificially and 
&i?3rted ihto the reproductive tract of the female. This method of mat- ' 
ihg farm animals is veiy conmon with dairy^ cattle, but to a lesser "degree 
with other animals. * ' ^ 

8. What are the different- systems of animal breeding ? / ' 

A breeding system is a system of mating animals 'in order to produce » 
a given result. Successful breede|:jj fallow a breeding system, the purpose 
of Hirhich is to give greater control' of heredity than if selection alone 
is used. Therefore, breeders need to know aboat the different breeding: ' / 
systeps. ' The various systems of breeding are (a) tnbrbedirig^ (b) ^line- 
breeding, ; (c^ outcrossing, (d) crossbreeding, and (e) upgradAg^These 
systetos may be practiced with either grades or purebreds. There is no ' 
one best system. Each has its advantages and disadvantages depending 
• upon the situation of individual livestock-^n. In. determining the sys- 
tem of breeding to- u^e, careful consideration should be^^given to such 
factors as the si2% and quality of the herd, skill and experience of' the 
farsjer^ operating capital, and the purpose of the production program* 

a^ Inbregding ~ This'systemf|f breeding invo^^V^s' the mating of 
closely re&ted axiimals such as sire tp daughter, brother to sister, or 
son to mother. This' system- if often refisrr«'^ to i^s £i2sebreeding. It wad 
widely used in foundation stock in the establishment^of practically all » 
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of the beef \>z:gftla-in order to Intenjslfy the production of anlr s al s vnl- 
form in type aMother char^cterlstl^cst The use of/ this systeo is now . 
liEilted to a ccsnparatively fev breeders vho have purebred herds of feuch 
highly developed type and quality they feel that 
^cbuld be made by getting breeding stock outside 
Jvist as inbreeding inteasifies desihible t] 
it intensifies iindeffirable characteristics or 
the danger of^Tn^reeding for all live^tockzsen 
average qiiality. The use of this system requ^x.^p v^^j x-^e^^s* 
•pliiiiina\e the "fixing" of undesirable A^ralts/and hebce is rather expen- 
sive?. ^ ' L 

b. ^nebree^ng — Actually, this^ is fiOmosf the sajDe system as in- 
breeding, 3us"ies8''intense. * It consists of icating aninals not closely 
related such as half brother to hal^ ^ste/, cousins, grandparents to 



further inproveiDent 
aeir ovn herds. ' 
AtB, by the saoe- token, 
aimesses. Therein lies 
th herds of no more than 
^JTee very rigid culling to 



rexaT^ea sucn as au-Li uxo^^uei ua-Li.,. cxtou^j, ^.v^^^o*^*^, c>*^^r^- — 

their of^pring, etc., all of wh^ch/ trace ^n pedigree, to an outstanding 
ancestor* This system of breedinfe/t^ widely used" in developing family 
"lines or "bloodlines that have been/ so po^alar during r&cent years* . 

This system of b:?eeding dees hi^h of|er the possibilities for iinprove- 
ment as does inbreeding, nor dbes^'ii offer the possibilities for regression 
"or the intensifying* of undesirabl/e /characteristics as inbreeding does. It 
la more nearly adapted for improyenient /in the herds ^f larger purebred 
o^^rations. It- is never used in' g^ad^ or cccHEercial herds. • ^ 

c. Outcrossing — This" sj^fetem of^breeding consists of^the mating of 
^Qp.^t:^:r7 n^'tT^l^RQi^ h^-oed whicii have no close-up relationship, in the pedi- 
""gree.- For ^practical purposes ;Wey znlght be considered as unrelated ani- 
- ' ' • ^ . . <^ /j^g most- widely used"afDong the purebred. 

and moat highly advertised herds. 't)ut- 
/to as llnecrossing and is a very practi- 
ag program because' it is very unlikely 
Lmals would transmit the same undesirable 
fkct, many purebred breeders often remedy 
]±t that occurs in their herd by outcross- 

especially strong in such trait. 
Is system consists of. the mating of purebred 
''It is the system o^'fcreeding that ha^ been 
comp€^c:^ively new American breeds of livestocks 
8S, 'crossbreeding also includes the ^mating of purebred 
^ed with hl^ grade animals of a different bfeed. This Is 
)jLlcatiot{' 6f caDssbreedlng'made by most conHuercial > ' 
;b-.gr6dJ^h?rds. 'Crossbreeding gives the offspring tbd' 
ijybrld vl^r/, and often an increase JLtl rate of growth and^ 
efficiency of/producti^^ When ^ good selecUon is made of breeding 
animali, par^cularly Ihe malesi used in crossbreediiig, the desirable 
tfalts^n both T^rentJ $eem io be strengthened ahd the undesirable traits 
seem to becdtee* recess/ vfe -Or overshadowed. The limitation of this system 
of^odffee lies in tb^ feusale replacement 'program, for in a very few s 
generatlonT^one most/l/ikely would have a herd lackirig uniformity -^ze, 
color,* and' coGf-ortnat^Ldn ir he attempted to save' replaisemeht females^ from ^ 

•his own h^rd.? / / ^ • ^ J ' J ^ . 

e\ Upgrading /-f Thld is^the system of .breeding vEfeTferimrebred- 
males of /any"puri breed are mated to native, ^nondescript grade females. 
Ttie purrises are t/o, develop uniformity, improve qiiality, and increase 
performance in the offspring. Naturally, the greatest progress 1b made . 
in thellrst cro^s, because 50 percent of the Inheritance of t^ie off spring 
comes from the sit?e. Progress will continue to be made by following this 
system. By the^burth generation cross, the animals will be carrying 
about 9k percepi^t^ blood. 



mals. .This sysj:em is"" (probably 
breeders, excejft in the largest 
crossing is spmetimea^ referred] 
cal and relatively js^fe bree 
that two unrelated b^reedingy 

traits to their of f<5p.^li^6*/ • 
a weakness or'^unde^'irable xr 
ing ^th an animal /taown to, 

d. Crossbreeding — . 
animals of'dlffer^nt breede 
,used to develop 

^ In broad 
sires of one -b] 
the. practical 
livestock-men 
advantage of 



. , . TMe Is.t^ breeding feystea .followed- by nearly all coraoercial beef 
cattle producers in Mississippi and vonderful progress has been made dur- 
- the past decade or more £n improving the quaUty of »xr cattle. Eie 

big problem is getting fanaers to select i^ally jgocd purebred bulls to 
• use In. this systen. , ' . . , — 

(Note ; Purejjreedj^^ as ■ ■ 

, . . -D^y^eved. The production of purebreds is a ^stVn.- of pro- 
. duction or type .of operation. For exainple/ vithin be6f 
cattle farming several of the types df operations, or sys- 
tems of production, are (a) purebred, (b) baby beef, (c) cow ' 
• • ■ and calf, (4) stocker, and ^) fattening. ' ■ ' ^ ' . - • 

-Ihe voni'g ''purebred'? acd/"ti»Voughbred" are not -synon- ' ' 

s cfflous and sho\ild ^ot be conf triced. A purebred 'animal may be 

dgfined as a- member -of ^ breed, the animals of vhlch possess . 

a c(?HDon ancestry and distinctive characteristics; also") he . 

is registen?d or gUgible for registry in the herd book of ^ 

that breed. Thoroughbred is a breed of horses.) * 

9- What is meant ^ a "breed of liveafcock" ? 

• ^ ^"^^ defined as a group of animals having a cinmon origin. ' • 

S^s'?o?c!i^on'^'^S: ""^CJ^^"^ distinctive inherent characteriS^' . ' / 
W -ly. I TJl ^ l^^^ "^^^""^ °^ species. For exami>le, there 

P^i^^d "S^XJiVtt, ^"^^ ^^"^^ " ' / - 

10. What is meant b^r bloodline. , or '.' strain" ? . ^ , ' ' / 

. The teha bloodline,' ori "strain ^ as used here, might be -considered to' 
be synonymous with families or family lines of breeding. In the de^^loS 
ment of various Breeds v^th^n the various species of^fimaS, ind^SS^S; 
^ iieT rbSSir' their breeding program; th^s sep^SS ' 

■ rk^li^^ V ^^lied "strains"}, soon take op significance 

?h■2^?for^^'"^'^'"''''^^°•i;^"^^"^^• ^hese breeders ha^^ doS " ' 

in an effort to improve certai/n characteristics within their breed. 

U, I:feat is. meant ^by " typiness "^ ip livestock ? , . * . ' 

^ '^^^ff %»;^l^ls--m^y-W^deflned as..;^ ideal combining all th " ■ - 
T^Jrt 1^!'''°°'^^"?^ u^fulness for a ^vefpur^ose. 

There are several distinct types of animal within ^ch specieTof ' • 

^vestock, Wltliin t^ca.ttle .species there are the f olioSn^^Jp^s : 

f*l— —'These 'are animals- fed for the purpose of converi-lnff 
' "^^"^ Her»eford,^Sd A^e^een^I^B^ ' 

^,T=rfe-^^F-^ ^ coa^^t to the beef-\typ^, these- anlmaisT-areT ' 

^ Z^"^' ^"^i '^"^^^ ^ production of mS]^ 

Examples are, -Jersey, Guernsey, and the. Holstein-Frieslan breeds. ' '• 
milk p^olSaf^IlT-^ Animals of this ty^pe are. combination meat!. • • 
Jvri« 1^^' ?■ ^ intermediate be t^ en the beef and dalrv 

.types. Examples a^, the miking Shorthorns ^ t^e Red Poll, breeds.^ 

, In/addition, ther^ Is anpther known as ^e D^ft-type." Even though/.' 
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very few of tbetr tffe exist in this cotmtry^ tiejr are an Insportant source 
>^ . of».powe/in soifae parts of the world • They arfe charaete3?lzed by their 
*v ruggedness, vast ^ize and length of leg.. 

Within the swine species there was for* years the (l) Lard-type, and ' 
(2) Bacon^type of hogs, The'denands of the consuiDer have long since 
changed and is today for a meat-type hog.^ Today, an aninal of this type 
is neither lard or Ijacon-'type, nor a cross between these types. The Deat- 
type hog is characterized by its ability' to yield, a high percentage of 
high quality lean'ioeat. The ability of this type hog to do Jufet that is 
due to the .fact that it is a bred-in characteristic, 'and not the result 
of reduced arounts of feed. There is no one hreed of . cjeat-type h^«> but 
rather there are neat-type hogs within many different breede. Sc^ne ^of the 
more recenl^ly developed breeds have been developed ^cifically towaiA 
prodiicing only meat-type hogs, and many breeders of long e stab li shed Jbog 
breeds have made much progress along this line. , 

Within th^ poultry species tthe types are classified as (l) Egg, and 
(2) -Keat 

* . . * * ' * 

12. How does type^ breed, and bloodline ( family line or **strain") af?e^rbr --^ , 
quality and value of farm animal g ? > 

As implied in the above question, type, breed, and bldodlin^ 
influence the quality and value\of an animal. 

Type, as previously discussed, .refers to the various types of apimalB 
within the several species of^iivestock and poultry — beef, dairy, andil^ 
dual-purpose types among^^pat^le , and the various typ^ among other /species •'^ 
"Typiaess", also'^ previously discussed, I^2fers to the ideal ^ype combining 
all. the characteristics that ccntribbte to' the animals usefulness/f or a 
given purpose — beef type for beef dairy-type for milk, etc^ 

When the housewife^ goes to market*^she.is U6uaU^ looking for, and 
willing to pay for, good me^t. To meet this demand it is, of course, 
necessary for the producer to grqw the "type' of meat that meets her require- 
pents. If she is looking for good beef, then she will toore likely get It 
. from carcasses of beef-type cattle rather than fran t&o0«,of dairy-type or 
beef-dairy crosses, because dairy and beef-dairy crosses do not have the 
, conformation and quality, and generally do npt Hatve the finish, af folded 
by. beef -type animals. ' If she is looking for good pork, she will be^more- 
^ likely to* find it in chrcasses. prtpduced by meat-type hogs,* which produce . 

a high proportion^ of lean to ^at. Likewise, sbe will find that the "best 
^ broilers come trom -the broilerrtype strains rather than from those of the 
egg type» When the milk producer goes to market to buy an 'addition to his 
dairy. herd he 'is looking for a true dairy- type animal because it will pro^ 
duqe him more milk and do so more profitably than an"" animal of beef or 
dai'ry-b^f croe^. Consequently, tjrpe dqes affect the quality and value 
of an'aniroal.^- ' . ' 

» It is sometimes believed that there is very little difference between 
the quality and vai\ie of bree d o , but a ^eat-46a3^of difference between • 
individual animals' within a breed. I^ is true that a great deal of. differ- 
ence exists am ong ' injdividuals « And ,l_t. Jls usually tr;ue that not a g i*eat 
-deal of difference exists between scpe breeds, but this does .not necessarl- 
ly hold true for all breeds * Actually there are dllfferences between the 
breeds of the various species of animals, differences between the various 
bloodlines (family lines or "strains^*) within each^ breed, and differences 
betfween individuals themselves within these bloodlines. 
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( Sote : Many factors should' be' considered when selecting 
breeds/ bloodlines and individuals; however, since the 
intent of this publication ie to furni6h^"inforn;ation 
•dealing "vith certain baeic principles, these^ fadtprs are 
not being listed here but are zo be listed ajsd consider - 



' ed when tba student is actually in the jprocesaNo^/select- 
ing a breed, bloodline and an ir^^d^al^-anirail^ 

Th^ following are nrerely a few pointers to show ti^t 'differences * • 
"exist between blreeds, between bloodlines within a breed, and betWeen in- 
dividuals within a bloodline;. 

a. Dwarfism, in battle, while probably ^appearing in all breeds^^ 

^ appears more often within some breeds than* others, and within , - 
^ these breeds it appears more often 'in ^scme bloodlines than in . ^'^ ^ 

others • * t ,^ • 

• ^/ 

b. Within a^ given specie ,of meat animals there is little dif- 
ference in the. dressing percentage of most breeds. Yet, several 

" breeds' within each specie tend to yield a higher dressing .percent- 
age than others, and tend to produce a higher grade of meat in • - 
a shorter period of time. Likewise, there is a variation between . ^ 
the dressing percenj^ of animals from the different bloodline s'J 
^as well as between individual animals within these bloodlihes. 

Calves, of some breeds conalstently outgain calves of other 
bre^<8 when they are .marketed as railk-fed caives. There are al- 
so var^tions among the bloodlines, and between individuals with- 
in theseN^oodlines. ' . _ . 

d. Some br^^s of beef cattle are often harder to handle as. live. 
animals:^ thus- influencing in, an 'indirect manner their market • . 
value. ' * ' / ' ' ' ^ i 

■ e^ Animals of some breeds of beef cattle are more susceptible ' 
to pinkeye, and to cajicer eye than ar^L, atilfflals of the other br€;eds. 
f. ♦Breeds of dairy cattle vary in their milk-producing charac- , ' . * \ » 

teristi^s.. • ^ ' . . , 

g* Breeds^ varieties and strains of poultry vary in ^helr abili- • 
ty to produce eggs and meat. Some "breeds, for instance, produce ' 
white eggs, while others -produce brown eggs. These colors in 
some ins^iances affect t)ae salability of the eggs on the market* 

Even though some breeds vary' In their abilities, keep in ^nd that 
different strains wi»t\iin each of these breeds often vary considerably and 
that within each strain of each breed there are often considerable differ- \ 
ences among individuals, " ' \ •. - ^ 
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II, tfutrltlcn ^ of Farm Anlaals 

!• Hov are feeds utilized by anlicals ? 

Approximately one-^half of the nutritive content of feeds are used 
irerely to maintain the necessary life processes, such as providing energy 
for body movements, food digestion^ maintaining, and regulating body tem- 
perature, etc. The rjemaining nutrients provide for growth^ fattening, and 
reproduction, \ 

2 • ^How are the follovlng terms defined ? 

/a* Jtuto4g;it — This term is applied to any food constituent," or 
group -of f Jods of the same general composition, that' nourishes and pro* ^ 
motes growth. Proteins, carbohydrates, fats, minerals, .ahd vitamins are 
the classes of nutrients. Although not actually a nutrient, water is 
usually listed wlt^ them because it *ts essential for most^ody functions, 
including the digestion of food. 

b. .Dl^e^yjile — This term, usually applying only to pro- 
tein, carbohydrates, and fats, means that portion of a nutrient which ntey . 
be digested and' utilized by the body. ) , 

c. ^^tlqn A ration is. the total feed allowed for a! given animal 
during a. twenty- four hour period. . * , - 

^}-^J)^S'^^Jf^y^SIi Thl;5 is one which furnishes over the twenty^^ 
four hour perTod "all of the f^ed jiutr4.ents in the nec^sary proportion and 
' * amounts to provide proper noiirifehiDent . - . . ' 

3 . Vfhat is jthe relationship of nutrients in feed to the animal ^s body 

functions? ^ -^i^ ' 

• ■ ' i- 

FX9i§^l>3 — sre necessary for growth, reproduction, and roali^tenanoe* 
They build muscles arjji new tissues (including lean meat), ahji repair worn- 
out or damaged" tissue. Protein not needed as protein may be used to supply 
energy. - They are verjr essential in the production of animal products such 
as m&t, 'milk, eggs,, and wool. Protein constitutes *^the grater part of 
muscles^ (including lean meat), internal organs, cartilage and cjonnective 
tissues, skin, hair, horns, and hoofs. Some' of the feeds high in protein 
^t:ontent are* cottonseed meal, soybean oil meal, tankage, skim milk, legum- 
inous hays, etc^ ^ 

Carbohydrates^ furnishes energy required for body functions. Ex^ 
cesslve amoOiits above maintenance requirements are stored throughout tlie 
body in the form of fat. They are the chief sources of body fat, and are 
found in large quantities in corn, .dSita, hay, cottonseed meal, cottonseed 
hulls, soybean oil' meal, etc. / 

c. fat§ — . perform practically the^ s^me function as carbohydrates, 
but are a concentrated source of energy providing pound for pound 2^ times 
as much energy as j:arbohyii*ates. Examples of feeds high in fat content are- 
mesttscraps, tankage^^^and cottonseed. (Whole cottonseed contain approxi- 
mately 3 times as nfuch fat as cottonseed meal. . ^is is due to most of the 
fat being extracted during the raeal-mariUfaeturing process 0 

d. IHuSIQIq^'^'' give strength to the bone, helps manufacture red pig- 
ment in blood, and are essential In all body processes i f^'eeds, especially 
legumes, grown on. well-mineralized lapd are usually higher in mineral con- 
tent, than are feeds grown on l6ind^;Ulat has" not been Veil-mineralized • The 
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njajor mineral needs of the aoi^S'^Mi^sually supplied in the form of 
steaa bone meal and oamon table salt, plus (ground linfestone in scire 
instances. Minor elements usually are provided in ample quantities in 
the feed; however, deficiency systoms resulting frcm a shortage of these 
miijor elements may show up, necessitating the providing of them. ' 

YiiasiDS regulate body functions, helps keep the body in a 
healthy condition, and aids in developing resistance to infections and 
diseases.' Most of the animal.' s body needs of vitamins are provided by 
feeds such as silage, well-cured hay (especially legumes), well fertilized 
pasture plants, and by sunshine! 

Synthetic vitamin p^^e-mixes- are availeO^le as a commercial mix. These 
pre-mixes;will supply all the vitamins needed at a sufficient level to ^ • 
fortify the ration being fed! Commercially-mixed rations supply the necessa- 
•.ry j;itamlns, also. - ' 

f. Water — softens feed^ aids in digestion, assimilation of nutrlentff, . 
helps regulate body temperature, ahd is essential in the elimination of 
body wastes. 

U. V/hat value to the livestock" producer is there in toowing the nutritive 
(Content of animal bodies and products ? , 

Feeds represent by far^the greatest cost item in animal production. 
Because of this and other reasons, it is iiiiportant that the livestock pro- 
ducer have a^basic understanding of the n/tritive requirements of animals. 

Knowing the nutritive content of an animal's body and ^nlmal products 
will be helpful to the producer in determining the kind and quantity of the 
various nutrients needed by animals of various species during their variolas 
'Stages in life. ' 

The composition of an animal's body varies considerably, deijending on 
their age, degree of fatness, etc. By studying the contents of the follow- 
^; ing table a producer can readily understand why some species require high- 

^ er protein content feeds thfiin are required by others, why young growing 
^ ' animals need rations of higher protein content than older, mature animals^ 
and why 6ther nutritive needs vary. 

Appro^lii^te Iftitritive Content Animal- Bodies ^apd Products 



Animal bodies* "^^^-^otein 
and ^ 



Products 



Fat Carbohydrates Mineral V/ater 

Matter 



Percentage 



Dairy calf, 
at birth • 



19 



3' 



Dairy cow, 
yrs. old 



18 



18 



59 



Beef calf, 20 
^lOG lbs . net 

Steer (med. fat) - ri6 

1,200 lbs. net 

* Young chicken 21 
1/2 Ib.^^t 



32 



■3Hf 



k 

k 



72 

71 V 
f 
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k i - 56 

3 • 67 



3 5k 



1.7 85.8 
11.7- . 65.5. 



♦ Not including contents of digestive system. 
♦* Usually less than 1^. To get total energy producing values and needs, 
niultiply precent fat by 2.25« Add this to percent carbohydrates if given. 

5 . Why is the quality of protein Icrportant in feeding svlne and poultry ? 

Protein Is, a very cofljplex nutrient made up of at least 2h amino acids. 
# Yet, 10. of these ainino acids, known as the essential ones, cannot be man\ifac- 
,tured In the digestive systems of. simple stomach animals at a sufficient rate 
to meet their body needs. Prptein having the proper proportions of all the 
essential amino acids is said to be protein of high quality, while protein 
furbished by feeds or rations in insufficient amounts of these essential amino 
acl<3ts is said to be protein of. low quality.^ fiany jcommon feeds contain inade- 
quate amounts oj*^ one or more of the essential amln^p acids. For example, all 
the grains are low in one or more of these amirfd^acids — com is deficient ^ 
in two of them. It is fortunate, however, that all of these pire not deficient 
in the same, onesif In general, ^nlmal source feeds such as meat scraps, skim 
/ milk, etc.*, are hlgh^in protein quality^ Consequently, whe'never necessary, 
the proper combination of these feeds can be made to provide all the essential 
amino acids. 

Low quality protein , presents n'o problem in rations of. ruminants and 
horses, since their digestive systems are capable of taking even low quality 
protein or urea and manufacturing sufficient amounts of the essential amino , 
acids txom it. This means simply. that it is not riecesaary that rations of 
these animals contain feeds high^ln prdtein ^quality* It does not imply, how- 

"ever, that the amount of protein' needed by the. animal is not Important. 

On the other hand, the quality of protein may be just as important as 
the quantity of protein in swine and poxiltry rations. The simple stomachs 
of these animals are unable to produce all*of the essentie^l 'BMno acids in. 
sufficient amounts from feeds low ±n protein jquality. The BSgh qxzallty pro- 

. teln must be provided in thfeir rations, or t^eyfwlll fail to properly utillie^ 
the other feed nutrlen^tef.^ " ^ . 

6. ^ow jare feedstufi's classified ? % 

Feedstuffs making up a ration are generally classified according to their 
fiber content or bulk— as concentrates, and roughages. Some authorities list 
succulent feeds (silage, green pasture grasses, etc.) as another class of feed- 
stuff. However, since plants classifying as succulent feeds are feeds that 
are usually hirgh in fiber, they are class'ed herein as roxigh^gesi 



Older chicken ^ \ 20 20 

k lbs. net ' V 

Pig, 100 lbs. ' - \ 15 l6 *♦ 

net \ 

Hog (h5ed. fat) \xk 29 

200 lbs. net 

. / - 

Fluid \lhole MiUjf 3.5, ^ 5 



Egg, .(Including shell) 11.8 11 



I 



Concentrates are feeds that are hieh in total digestible nutrients 
(T.D.N.O and low in fiber. (Fiber is cellulose materials in feed stuffs ' 
that are hard to digest.) All the common feed grains, which fire low in 
protein content, are classified as concentrates. Concentrates are added 
to the roughages fed ruminants and horses in order to increase the nutri- 
tional value of the ration to the desired level* Concentrates forp the 
greater part of the ration for, poultry (approximately 97^) and swine (approxi- 
mately 9^^). ^ 

Roughages include hay, pasture, and silage icaterials. These plants 
are high in fiber content, and usually low in T.D.N. Eeef cattle and 
\' other^ ruminants, as'^ell bs horses, are efficient utilizers of good rough- 
ages. Because of this fact and the fact that roughages yield more nutrients 
per acre than grain crops, roughages are the l)as;tc part of the- rations of ' 
ti^ee aniifials. V ' ^ 

7. V/hat a re . the characteristics of concentrates ? 

a. Grains (com; oats, wheat, barley, grain sorghums, and rye.) . 

(1) G^a^csl.ct^cactecietica. 

(a) Grains; • 

— are nutritionally unbalanced for any kind of livestock. 
("A good rule of thumb— never feed grain alone.*) They are 
low vin protein quality, also. To corr«i:t this deficiency 
provide leguminous plants or protein supplements as part of 
the ration ^ \ ' ' > 

— are high in T.D.N* content- since it is a concentrate feed* 

— v^y in mineral content, but are all low in calcium- especial.** 
ly >qom. l*!ost are high in phosphorous— even higher than 

^ . common grass'es and legumes. * " , , 

^ — are palatable in most instances. Com is probably the mop t 

palatable- rye the leas^* ^ ' ' . 

— are not usually considered good sources of vitamihs; how- 
, ^ ' ever, yellow. com is a fair source .of vitamin A activity. 

. / . ^. (By "vitamin A activity" we mean that vitamin A is not con-' 
' " ' tained in feeds in the form of a vitamin, but in the form 

of ^ratene, which is converted into vitamin A.) Yet, these 
deffciencies-may be corrected by provMing &oai quality le- ^ 
„ gume hay or pasture. A well-balanced^/ration and sunlight 
will supply adequate vitamins. (Sunlight does not supply 
vitamin^wD but*it converts a compound which exists in the skin 
into vitamin D.) • 
— are used as a supplement to pasture plants and rougiiagea„ 
which are high in fiber and low in'T.D^N* and'^ compose -the 
? bulkjDf -the feed for beef and dairy cattle, and sheep. Cattle 
' . ancj.. iJjjsep are ruminants and are equipped with a digestive" 
system^, that can handle large qyantities of roughage. Con- 
sfe*quently, they do not need large quantities of concentrates. " 
On the other hand, swine and poultry digestive systems are 
unable to handle large quantities of roughage, so they need 
a greater portion of concentrates in their rations.. Most^ 
rations ^should vary in protein' consent from'l2 to 20 percent^ 
depending' upon the purpose for which fed,' age, etc. This 
^^^lly necessitates the use of a protein supplement in a- 
ration, since roughages range In protein content from 2 to 
12 percent. • ^ 
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(2) ^ciCic.cUsractecistlaa-. ' - ' ' 

, 1' - (a) Corn: - ' , - ' • , 

is the basic feed for liveatock^ ranking ahead of' other 
cereal grains lLn iinportance for livestock feeding. 

— is usually cheaper pJftr pounti of T#D*N% than other grains. 
~ is very palatable tp all livestock".*' , . - , . 

is low in protein, but high in carbQhydreLtes. Yellow com 

is high in vitamin A activity.* 
' ; is"a good grain for fattening jmrposes. ' • , 

~ may be fed whole to swine, poultry, and horses; -but it should 

be ^ound for dairy cattle and ^ cracked for joung chicken ' ^ 
(b) Oats^ . . • . , * . 

— are approximately 80 to 85^ as efficient as corn (po\jnd for 
poxind). ' , . ' ' , 

~ are good for young \animals and breeding ^^ck^-slnce^^ey-ere- 
high in bulk and minerals. , • » ' 

are Importar^' in "fitting" content., , ^ *^ *^ * 

— are low in ^vitamin content >. V ' * ' 
should be crimped or ground for idalry, beef,- arid swine, but dg 
not have to be for sheep or calves less than one year old. 

^ (c) .Wheat: ' ^ \< ' _ ' 

~ has approximately the sam^'^ feeding value as com. 

'iS" Very palatdble. ' * . ^ 

is usuaJJy too expensive to feed. 

— cannot 'be fed in large quantities due to chances of xijgea- 
tioqal disturbapces occurring. ^ * ^ 

(d) Barieyr,' - , , - >^ / 

~ has approximately 0^ of the feeding value of corn.* ^ 

m^y tioat cattle ^^en fed irr Istrge amounts^ . - Xl. 

is^'good in a mixtiire of-> feeding ratiops..- j 

~ should be ground for "all livestock except sheep. ' . \ ' 

(e) Grain. sorghums: . \ I > 

are approximately 90 to 93i> al efficient ak com. /They are'' 
slightly higher than.dora in protein, but lower in fat. . 

— should be aground for dairy, beef, and poultry' toashes. ''How- 
ever, it-is not necessary to, grind them for swlne^ sheep, and 
horses, and for poultry. scrs^ch feed. ' • 

' (f) I^e: - ^ ' ^ ' > 

— has about the same feeding valufe asY<rorn. ' ' *. \ ' \ 
~ is unpalatable 'to 611 animals - tliey will not eat much of it. 

,It ^hmild compose only 20 to of a ration, 

— tcay cause digestive disturbances wheri f ed in large amounts, 
should not be fed until it has passed throu^ a sweat or is 
Conditioned when stored, dfter threshing'. 

I '~ shoul^JT be coarsely groui^d^w rolled for feeding all live* 
' stock and poultry. • ' \ 
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NUTRITIVE VALUE OF GR6IWS 



^9 



GRAHJ 

• 


PROTEi^^ 

(D. P.) 


'total 

DIGBSTIBIi 
•ilUTRlENTS 


TOTAL. V 
DRY 

MATTER * 


FIBER 




P e 


Y-centage 


8 


•■ 


Com 


6.9. 


82.5 


'88.2 


2.U 


.Oects • 


• 9.0 


- 68.5 - . ■•. ■ 


89.8 


12.1 


Whejat 


n.i 


80.0 




2^ 


Barley • 




• 75.6'-' ■■' \ 


.89.3- 


6.2 


Grain Sorghum' 


8.1; 


^79-9 . 


89-6 , . 


2.3 


Rye 


10,0 


76.5 ' 


89.5 


2.U 



b. Protein Supplements ♦ , ' ' - 

Protein suppleinents arp high in T.D.N. aM especially high in pro- 
tein,, with the exception of urea^ which fcontains no energy producing nu- 
trienta. Supplementrs are classified into three categories according to 
their source 



Source. 



Examples 



Plant 
* 

^AniroaTL , 
Synthetic 



Cottonseed^ soybean, linseed, and peanut oil 
meals ; alfalfa leaf Boeal, ,corA gluten roeal, brew- 
'er**8 dri^cL grains, etc. \ * 

Mieat scraps, tankage; skim'millt, ffleal, blood 

meal,, etc. ' f 

Urea . - : • . ' 



jj^; Cattfe, sheep,, and horses do well on supplements from plant "sources. 
Swine and poultry do better 'on rations that contain some protein from ani- 
mal sources as well as some from plant so^i^ce's,^ due to the hi^cr quality 

• protein of the supplements Trom animal soyrces . * However, oh6 exception 
to .tHis nile fe^ soybean oil meal which has ^(rqven 'satJ.sfactory^as the only 
'protein supplement in hog rations. / 

(1) Animal -Sources. 

(a) Meat scraps and tankage: rt- 

— are ^primarily used as protein supplements in' swine and poultry 

rfitions. ^ , ' 

~. generally rangfe In protein from ^0 to 60 percent. 

icori-ect, the gz'ain prcyt^in deficiencies, but are less effective 
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single siippleroents to the grain than are ^oyb^an neal 
oeal. N 

— nay be in poultry ratiorls, bift meat scraps and booe meal 
are preferred. , . 

(b) Blood oeal (dried blood 

---'is made from blood m?al collected at the packing plant. 
- is used primarily in raticais for yoxmg calves^ poultry, and ^ 
occasionally young pigs. 

— is usua^y lov in digestibility, palatabillty, calcium, and i 
phosphorou/"/ and the protein content is lower than that of aaea^ 
scraps and tankage. . * * / 

(c) Fisli CDcal: 

is nade chiefly from the vastes of fish. \ < 
is high in protein— approximately 6o percent^ 
usxaally is not^latable other than to sviije and poultry, and^, 
.i therefore .is not rec amended in rations other than these 

(d) Skim milk; " ^ v ' 

is slightly higher in protein, milk sugar, and minerals than 
whole milk, due to the removal of roo^t^of the fat., 

— is low in vitamin A -activity (carpt^ne). 

is fed chiefly to pigs^ poultry/"^ and dairy calves* 
— -'one^ gallon replaces one poua^of linseed oil meal* 

(2) Plant ^Source 8. ^ 

la) Cottonseed mealr^-^ ' ^ 

" has protelA-^. high quality- good for correcting protein dfe- 
ficienpy^ cereal grains for cattle and sheepr^ ^ - • ^ 
— .i€>igh in t.D.N*- approximately 7^ percent, 
--^fs high in phosphorous. 

iBhould te fed lightly to swine and poultry, dute to possible 
danger .frcHn gossypol poisoning when fed in' ISyrge ainounts. 
(.b) Soybean oil meal:. ' " 

••is one of 'the best protein supplements for Al animals, es- 
'pecially if its cost is favorable. 

— is a high quality supplement, ranking ahead of other plant pro- 
tein supplements in ewlne arid poultry rations • .. ." 

— . is lower in 'calcium and phosphorous tliati cott'Snseed 'meal or lin 
seed oil meal» 

(e) Linseed oil meal: ■ 

—is a by-product of flaxseed. 

— • is a very- popular protein supplement. 

— is hi^ in protein and palatabillty. 

— is slightly laxative In effect. 

~ is excellent "as the only protein supplement for cattle,*- sheep, 
and horses. 

— should be mixed w^th animal source proteins if fed to swine and 
poultry. 

gives a shpen to animal^ hair, which is valuable to show ani- 
mals."' * ' ^ 
(d) Peanut, oil m^^S; j % ^ - 

— is a good protein supplement for livestock, but should be mixed 
with other protein sxipplements -yhen fed to simple* stomach ani- 
mals, because its protein is only fair in quality. 

— is very ^latable . 

' * Ns^— is low In calcium and 'phosphorous. 
-- is high V T.D.N. 
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^ (e) AJLialfa leaf ZDeal: ' * 

~.ls low in fiber, and high in vitamin A activity. 

— coDtalnsrapproxiicately 20 percent protein. 

— is ^ery gcxxi in poultry rations. 

(f) Com gluten meal: » , • I ' • ' 

— is a by-product of the isanufacture of com starch and sugar. 

— is high in protein content— averages approxiroately U3 peroent; 
~ is>«Dainly used in dairy rations and should "be fed in conbina- 

ticn vith other protein supplezDents. 

(g) Brever's grain: 

— is a by-product of barley used in the becr-icaking process. 

— is not very palatable, but nsay be nsade tastier by mlxitig it 
. • with more palatable feeds. - 

— " is fed I chiefly to dairy calrtle, but csay be fed as part of the 
concentrate mixture in lieef and sheep ratiqns. 

(3)' 5yDtb§il£.§9ijr£25c 

In addition to protein suppleirents being available from aninsal^and 
plant sources, a synthetic source is also available. Protein substitutes 
in the form of simple nitrogenous compounds are available. Urea is the 
form that has prpven most successful. ' 

Urea is the chief nitrogenous vaste product in the urine of most 
animals, and is nov manufactured synthetically on a large. scale from the 
nitrogen in the air. Our supply of protein supplements from animal and 
pl&nt sources' is insufficient to balance properly the rations of our fast 
growing 'aniical population. Thus, urea is filling a great need. 

Urea is suitable only as a replacement< of a portion of the protein 
requirements of rumjinating animals. It cannot replace all of the protein 
supplement, and is not suitable as a supplement for non-ruminants, or ^aiiy 
- calves vhose^ rumen is not well-developed. The principle involved here 
is th^t bactefia ip tl^ rumen, the first fcompartment in the compound ^ 
stomach of ruminants, convert the nitrogenous urea into protein that can 
be utilized by the body. Non-ruminants, or dairy calves with little 
developed rumens, are unable to make the conversion. 
' ' V/hen feeding urea, the animal's ration must contain sufficient 
energy-producing nutrients for the bacteria to efficieiitly convert the . 
urea into protein. Since urea provides only protein, sufficient energy 
musf be provided from the other feed materials t^o furnish the^acteria 
with the ^necessary amount of energy. The conversion of urea into protein 
is also inefficient when it is added (l) to a mixture that is already 
fairly high in protein> (2) to hay alone, without any concentrates, (3) tO'. 
molasses and such roughage as grafes hay. However, it can be converted - 
into protein effectively when the concentrate mixture contains a good sup- 
ply of grain, albrig'with some molasses. 

Too much urea in a concentrate mixture may render it unpalatable, and 
excessive amounts may poison animals . 

* 8. What af-e the characteristics of rougha/^es ? 

. Good q.uallty stored roughage is second in .line as a low cost live- 
stock feed— pasture is first^ silage is third, and concentrates are the, 
highest. One of the .greatest needs in a good feed program for ruminants 
are .adequate amounts of high quality hay and silage. More high quality 
legume hay nnd corri silage are highly needed^ especially in dairy feed 
programs. A good roughage program can be built around high-yielding 
perennial crops. ' ' 
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There n^]^ be considerable variations in the feeding value of any 
specific kind of roughage. Pasture plapts grown oa vellTfertill^ed land 
are more nutritious and palatable thfcm pasture plants Rowing on unferti- 
lized or poorly fertilized soils* Plant nBturity. at^ the method of har- 
vesting and curing also affecl the nutritive value'^and palktability of 

# plants. , . ' . 

^ (a) Hay (le^yniea): « * ; 

— leada in yield of palatable h4y per acre, 

— contains core protein than of the conanon fgrages. 
vitamins - excels in A; is high in D and riboflavin and' other B 
complex vitamins. , . 

— minerals - highest in calcium of all 'the haregrown fields; re-' 
,latively low in phosphorous. 

^ ^ " — • T.D.rr.' content apprbximately 505$; fiber content usually 25-3C^. 
^ (b) Hay (grasses): ' ./ • 

1 — lover in'protein, calcium and vitamins than legume hay, 

-r usually less palatable than legume hay. ^ 

— quality affected more by cutting stage than legumes, 

— requires more protein supplement to balance a ration^ than does le- 
gume hay or grass-legum-e mixtures'. 

(c) Silage: - . ' ' " 

--is highly palatable, thus it increases feed consuiiiption; 
~ is Slightly laxatiW. ; ' \ - 

— from com u6u|lly provides l/^ more T.D.N, per acre than alfalfa 
hay and xrp t'o-i^wice as much as scHce ^ass hays, 

~ from com is worth 30 to Uo?^ as.Tnuch as good hay for dairy cows, 

• • ' and as jnuch as good hay for beef- cattle. , ' 

(d) Cottonseed hulls: ' ' 

— are Ipw in T.D.N* - ^3.7?^, or approximately the same amount as 
' ^ furnished by oatstraw. v - • 

7- contain no digestible protein. 

^ are low in calcium, very low in phosphorous, and lacking in vita-' 
rain. A activity (carotene). 

— when f>roperly fed are worth more per ton than com^ stover, straw, 
or poor hay. 

— are a gotxl source of energy \rtien price is favorable. 

(e) Com stover, sti-aw, etc.: 

— is high in fiber, extremely Idw in proteins and T^D.N. 

— Is low in calcium and phosphorous. 

— is low in vitamins except for straar which has considerable vitamin 
^ D activity; 

9 • ffl^at are the charagterlstics of a good ration for animals ? ' • 

A satisfactory ration for animals, in addition to supplying tl;e. r-e- 
quired nutrients, must be, made up of feeds that will give it the fdlow- \ 
ing desirable characteristics: ' . * 1 ; 

(a) I^l.^^^i-j^^^ ^ 80cd ration must be palatable, or "tasty"; in ^ 

* other words" the*anI5ial must like it. Like man, these animals differ in 
the feeds they like ^and those they dislike, in general, the animals tend 
to like the feeds they are used to; therefore, if changes in 'the ration Qre 

• to be m^, t^ese changes should be gradual. Some of the more palatable 
fe^ds are-^ture plants ^especiall;^ young ones), high quality hay, com 

^ silagip, com^oats, wrieat bran, molasses, and cotton seed meal.' ' 
. I (^) I^P^^D*3i?lii'Z An important consideration in feeds for swine 

an^ poultry, (Refer to Unit II - I^utrition of Farm Animal^, question 5 
on page;..25 for additional information.) 
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(c) Variety ~ vhile important in the rations of all animals, is 
more important in the rat^ions for sinplQ-stcmach animals, particularly 
hogs ajid poultry. Hovever, "other factors such as cost being equal, a 
variety of fe^ is desirable. Variety improves palatability^ enabling 
the animals to eat more. It also provides a greater variety of nutrients, 
especially vitamias and minerals. • ■ ^ 

* . • (d) Bultta^SS — vhile not desirable in large amounts in ration? 

for^poultry and- hogs, is desirable in rations for. cattle, sheep and horses. 
The digestive systems of poultry 'and h^gs are unalil^ to handle the bulky 
fee<is that can oe handled by ruminants and horses. 

(e) Schuoai: — is important ^iji a^l rations, but. the cheapest ration * 
fed is not always the most economJcal ration in the long rm. Thfe ration 
must be veil-balanced to provide the required quantity an^L. quality of 
nutrients. 

In addition, the ration should be slightly laxative, plenty of good 
^^"clean waj:er should be provided, and succulent feed should be supplied. 

10 . What ef^cts do common nutritional deficiencies have on farm animals ? 

Nutritional deficiencies in livestock result in-.great losses, ^ot 
only to the owner but to the entire livestock industry. .These deficien- 
cies are net due only to the feeding of rations too low in one or more -nu- 
trients, cut also due "to insufficient feed* The latter, often called the 
"hollow-belly" deficiency, actually causes greater damage than tKe former. 

Forced high production, and the feeding of grains and fdrages. produced 
on nutrient depleted soils, have^ ^Iso create*3L many nutritiojaal problems. 
Th^ increased confinement of -livestock has further aggravated this condi- 
tion. Un^^er4 these unnatural conditions nutritional diseases and ailments 
have been •'on the increase. 

Tne cause, prevention, and treatment of many of these results of 
nutritional deficiencies are known^ but they continue to reduce profits 
becausg this knowledge is too seldom placed into practice. Often the.se 
defiAencies are og insufficient proportions to be easily recognized- 
they/do not-produce c],ear-cut deficiency symptoms. Tlierefore, they go 
unnoticed and unattended to, causing even .greater ecpncmic losses. 

Seme of the most important nutritional diseases and a^ilments among 
farrm livestock are rickets, bloat, vitamin A deficiency (example: nu- ' 
^ tritional blindness in cattle), icdine deficiency, ph6,sphorous deficien- 
I cy, X-disease, anemia, acetonemia, milk fever, grass, tetany, founder, 
and salt deficiency. 



11 . What are the meanings , functions , uses , precautions and dangers of f,eed 
additives ? 

In recent years the use of feed' additives in rations for various ' - 
kinds of livestock has increase(^ tremendously. These additives are. 
generally classified^nto four grqups: 

(a) rforrafcnes — K,any years^ ago scientists determined that many of 
the bcdy processes of animals ^re controlled and regulated in varying de- 
grees by substances' called hormones. Certain hormones are produced by the 
' ductless glands of the body ai* internal secretions which are discjiarged 
into the blocd and distributed to the various parts of the body where \ 
they perform their functions* \ , » ' 

^Hormones are administered to animals as- feed additives or body im- 
' plants. They ^haven't yat generally proven to be of vglue in feeding live- 
stock eiicept in the case of beef catti^ being fed*^for market. However, 
when administered to breeding stock, breeding difficulties may occur. Stil- 

• -32- ' * ' ' 
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;^8trol and Thyroprotein are two hortDoaea being used. / 

(^)«4Uii^iQtlCS — are chemical compounds that have the ability to 
/inhibit the gi*ovth of, or even destroy^^cejrtaln micro-organisms vhich 
may cause diseases. They alsoinp?eSse feed consumption of livestock by 
increasing 'the ^ppetite.. The-Tollovlng includes additional information 
concerning antibiotics;: , ^ . 

(1) SuitSljiS'-^^i^iotlc feed supplements will generally 
increase appreciably the rate of gain in pigs, dairy calves/ 
chicks, broiler^, and poulta, until a^jout '3 months of age, 

(2) In mostcas^s, antibiotics yill reduce very slightly ' 
the feed required per pound, of gain (jHth the animals men- 
tioned in No, 1). ' . 

(3) The feeding of antibiotics to sheep and beef cattle is 
still In the experimental stage, with considerably disagree- 

• ment to d^tte as to their value . 
(U) It is usually unprofitable to add' antibiotics to feed 
for brood oovs, or for daily cows, and dairy heifers U months 
or older, 

(5) I«5any antibiotic supplements also contain B-cqmplex vita- . 
mins* Seme of the benefits may be due to these vitamins. 

(6) Antibiotics probably , stimulate growth primarily by (a) 

^ reducing the nvanber^of detrimental bacteria in the digestive 
tract of animals, and (b) increasing the appetite, and thus 
feed consumption, of -farm animals', 

(7) Some antibiotics have produced good re-sults, and some- 

, , have not,* The reputation of the feed roanufacttrrer^is prob- 
ably the best guide in purchasing formula feeds which contain 
antibiotic additives or sjapplements, 

(c) ^t^QaUiii^tCS — have beeh used for years in human medicine for 
the treatment of certain mental dlsorxiers, high blood pressure, .nervouk 
tension, etc., but during recent ypars scxne research has been devoted to 
determining 'their value ^In ilve stojc k p rcdue^i^^ft. — However, at the preseiit 
time, results are primarily in th^ experimental stage. 

(d) BosjnSSS are organic catalysts whose 'function is to break 
down food so that it can be absorbed an(| used. The more efficiently 
food is broken ;iown the , greater the value of the feed. ^ Enzymes are al- . 
raad^ present In an anlrtal's digestive trac't, but sciefnti'sts are trying 
to determine if the addition of various enzymes J<5 the ration will in- 
crease the Efficiency of the ration. Different e^LZymes act updn carbohy- 
drates, fat and" proteins, to break them down* * ' 

V Extreme care should 'bfe exercised in the use of feed additives. '"Their 
effect as of the^ present time ^re largely specxolativfe . (This is especially 
true with tranquilizers,) Strifct adherence to recommendations should be 
followed when. they ai»e used^ • * ! 



' EnvlroDjpentay Factors Ifaat Affe'ct Physlolofty 



vlT"^Wiat effect do envtronmentaQ. factors have upon animal production ? 



a . , Jercgeistuje 
excessively high 6t Iw. 
individual animals vithl 



stand these extremes, 
Santa Gertrudis, vithsl 
the other breeds, 
and. Jerseys tolerate 
Aberdeen-Angus, or 
Extrenoely high. 



/ 

aninals sxiffer when the tenjperature becomes" 
Tne' different species' of' animals, as well, as 
these species, vary in their ability to with- 
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71 thin the beef cattle breeds, the Brahaman and 
^nd ^xtremeJy hot weather fetter .than do many of 
the Euro^gan breeds of eattle the Brown Sw^^jL 
ieat better than Hoisteins, Ayrshires, EereforJI^^ 
jms. 

^mperatufes may be a predisposing Influence^that 
results in lowered resistance to bronchial infection^ reduction' in 
appetite, an increased work load upon the heart, and otherwise^ directly 
t)r indirectly affect the health of an animal'^ There is good evidence' that 
summer heat combines vith*lieavy lactation to produc;e breeding problems. 

Likewise, ' when the temperature becomes 'extremely low it can become 
a predisposing influence to lowered health.- As the temperature beccra^s 
lower and lower, the production of heat within an animal's body must be 
increased. On cold days animals eat more heartily and usually exercise . 
more than in warm weather, resulting in the production of more heat with- 
in the body. When an animsil becomes too cold It be^ns to shiver* j?ctual- - 
ly,- what is taking place is that' the muscles are contracting involuntarily 
in order to pi*cduce more heat. ^ ^ . , 

Well-fed animals can. vlth^stand lower temperattires than can poorly-fed 
aq4.93als, due to t^e greater, fat content In the bodies of the better fed 
animals. And naturally, on^ the other hand, fat animals experience greater 
difficulty during extremely *hlgh temperatures than do animals that are not 
so fat. Artificially heateSl quarters are not needed for dairy cattle— at 
least in^the Southern section of these United States, 'similarly, cattle 
and sheep fattened in the winter in cold climates make economic gains when 
housed In open sheds, or. even canebrakesr- where quarteirs are fairly dry 
and free from excessive drafts. ' ' ' 

Normally, ,very young animals need warmer quarters in colder weather 
than older ones. This is especially true wljil^ very young/ pigs and very 
young artificially i^ised chickens, who/need artificially heated brooders. 
'Very young calves, too, need reasonable warm quarters; however, young* 
dairy calves,- for Instance, are successfully raised in MlssissipiJi In in- 
dividual calf peris. lAider these conditic«is, linlefss extremely cold and ex- 
• tremely young, animals, are beting dealt ;dLth, there is no need for artificial 
heat- only protection frcnn rain, snow and cold drafts, and warm bedding are 
necessary. ' -r/ x " - 

During extended pierlcds pf extreme tempera tiires, especially hi^ ones, 
milk yields are likely to be reduced, growing or fattening animals tend to 
/ make .lesa<rrapid gains, and eg^- production among hens is lowered. 

b^'JJjzht — It is believecL that ^bright sunlight may have some predis- 
posing influence upon incidence of qancer eye, pinkeye, and photosyn- 
'th'esisation in cattle. length of the daylight period has an effect 

upon the egg production of l^lng floclis, and the. production of^ broilers. 
^Fpr exarap;Le, during s/sasons of short daylight hours, artificial lights are 
'turned on during' the pre-day light hours in laying houses, and broiler ' ^ 
houses. These light rays activate thp pituitary glands of the chickens, 
causing .hormones to ^e ^telease^ into the bloodstream. Thi§. additional 
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supply of hormones results, Xf the bird is no^ already performing at\f\ill 
capacity- aecoixling to Xts ability- in increased prediction. \ y « 

In addition, the value of light in aiding in the control of sozoe dt- 
'seases and parasites should not be under estimated. \ 

c» tfeisiyre — Moisture content in^ the air can affect an aniiual's 
healthy and its j)roductlon. For instance, high moisture -laden air (high 
l^umidliy) does not cCc^oh aninial as rapidly as does air containing normal 
^or Xov amounts of moisture. During high-temperature high-humidity periods 
perspiration frob the body is not absorbed by the surrounding air to the 
extent that it is during periods when high-temperature lov-humidity condi- 
tions prevail. Consequently, body temperature increases. Deaths from heat 
strokes have resulted from such conditions. 

Air' containing excessive amounts of moisture is capable of transmitting 
more contagious disease germs than can be 'carried by drier air.' Diseases 
and parasitei?" thrive better under damp, dark, warm surroundings. Likewise, 
damp air, during cold weather predisposes the animal to respiratory ailments. 

H ' 




IV. ^ I>lseases of Farm Animals 



1 . What Is a dlsejase and hov; are diseases classified ? 

a* Dijsease defined . » ' ^ ^ ^ - 

A disease icay be defined as a disordei' of mind or body marked by ^ 
definite symptoms. It may be further defined as an alteration, in th^ 
condition of the body or any of its organs that Interferes with the 
. nermal functioning of the body or any of its parts, 
b. Diseases classified .* 

The classification of diseases, and examples bf diseases coming 
under each classification are: 

(1) CQ^smunirabie, or contagiousr- These diseases are caused by gentis or 
microscpoic liVing organisms that can be spread by direct or indirect 
contact from animal to animal. Blackleg, anthrax, brucellosis (Bang^s 
disease), and leptospirosis come irnder this category; 

(2) Ngn-ccinjunicable, or ngn-a^ntagious-- Ttese are diseases' usually 
caused by something other than germs, such as* traumatisms, poisons, dis* 
turbances of metabolism, anO. faulty nutrition . Examples of non-com- 
municable, non- contagious diseases are: ' > . . • 



Traumatisms 



Poisons 



^'(etabolism 
disturbances 



Faulty 
nutrition 



Broken bones ' Prussic acid Milk fever ^ Vitamin A 
-^^ Bruises ^ Cheraical( insecticides, deficiency.. 

Lacerations('barb- amm. nitrate, etc.) Acetonemia ♦ ' ^ 4' 
wire injuries. Calcium 
etc.) • . deficiency 

A few infectious diseases such as tetanus (lockjaw) and botulism- 
(food poisoning) are non-contagious* 



* The definition of a disease .as' given here is rather 
^-4^. broad in its meaning. Even though it may vary some-/ 
what from a person ^s idea of the definition of a dis- 
ease this definition is one given *aiid agreed on by 
many authorities. 



^ ' ^^^^ cayfses di sea.se s in farm an^imals ? 

a. Baj:jterJ.a^ ^ Bacteria, or germs, ^re microscopic organisms of various 
types and shapes found everywhere in nature. Some are beneficial or 
non-patho^ic types, sudh-as bacte^ria that aid in the cheese ripen- 
ing procesj^ the vinegar fermenting process, the decaying, of plant 
materials, etc. Some are disease producers, and- are .known as patho- 
genic bacteria. • - . 

Pathogenic bacteria produce tpsdns, which are poisons produced, by 
action within animal or plant tissue. These toxins are produced by two 
different types of processes; (a) Toxlnk produced withjln the bodies of 
patho*genTc bacteria are known as endotoxin. These toxins are. released 
with deadly effect when the pathogenic bacteria^ dtie and disintegrate. 
An example of an endotoxin disease is tuberculosis; and (b) the most 
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poverful type of toxin; known as exotoxin (or soluble toxin) are pro- 
duced in the xEfediums in* vhich the^^grov. The powerful, viiiilent tox- 
ins pf educed in this'ni^nner enter •the body aod ckuse enterotoxemia, tet- 

^ anus (lockjaw), etc,' , \ * 

Certain types of bacteria produce^OG^iixed inflanmatory Changes 
^n tissues. An example is the abcess. Thes^^^fections, may. remain lo-^ 
calired ^or may enter trie bloodstream ^uid cause a feerious general dis- 
rtirbance^ and sometimes 'death from sepliepemj^i;- '*bloCd poisoning"/ 

^* FSDiQZS^ — Protozoa, one celled animals/ 'cause such "Qi>5eases as anaplas- 
mosis and ccJocjLdiosis, 

Yil}^§S3 — Fllie>^le viruses also cause diseases, « A virus is an in- 
fectious agent .'too Sffigill to be retained^^by filters th^t retain bacteria, 
and also too small to be seen under an orxiinary high power microscope. 
Among the animal diseases caused, by viruses are rabies, hog cholera, and 
foot and mouth disease, (Some virus diseases in man are small pox, in- 
•fluenza, infantile paralysl^,^ and mumps,) 

^ Viruses must be propagw^d through a host organism- media containing 
living cells. Many, are propagated in growing chicken embryos, - 

Some of the ▼irus diseases are complicated by the action of- second- 
ai^ .bacterial invaders,' A vicious oycle may be established by the ^rir- 
us and the secondary bacterial infection- the action of one increases 
• the virulence or power of the other. This sometimes occurs in hog 
cholera, swine influenza, and- distemper in dogs, 

d« l^Ql'l-QQd-lfeldrlllse^FUQffi — Fungi, which'^are non-green plants, cause 
atheletes foot, ringworm, and some ear and eye infections, tost fungus 
diseases are confined to the covering of the ani^l's body, and are 
seldom fatal, ^ ' 

e*lE^C«aitlC-WQOTS r- Internal parasitic diseases are caused by^ tapeworms^ 
^* hookworms, roundworms, etc. Internal parasites are a universal hazard 
to livestock production, TKey are abundant in kinds and numbers, and" 
' losses aire often unrecognized because animals often do not exhibit .ex- 
treme signs of infestation, . , 
Qtber.toUaea other cauce§ are foreign bodies and nutritional defi- 
ciencies,^ Foreign .bodies such as nails^ wire, etc,^ are taken into the 
digestive tract. Ruminating animals retain many such objects in theii% 
reticulum, or second compartment of their compound stt)mach, JfoweveJ:, , _ ' 
sharp objects may still endanger the elniraal's life. In non-ruminating 
animals' the danger of swallowing thes^e objects is greater than in rumi- 
nating^ animals, due to*their not having -a compartment in their digest- 
ive tract that has the function of the reticulum in the digestive tract 
of -ruminants,^ 

Nutritional deficiencies, whether the result of '^tbo^ little feed or 
unbalanced rations^ are' a great detriment to an^animal's health, 
(Refj^r to II - Nutrition of Farm Animals-^ in this publication for in- 
fonfiatlon concerning nutritional deficiencies,) ' 

Some people believe that heredity plays a minor role in pathology, , 
Such reasoning is not ]based on facts ^ but there may be some indirect in- 
fluence* Animals may have inherent resistance or a susceptibility 'to spe- 
cific diseases; in 'other words, an animal may Have a predisposing influence 
to some diseases, ^ , , " 

Lethal, or deadly characters are heritable. Lethal traits bring / 
* ^bout the fearly death»of the young individuals. Some* lethal (Jliseas^s are 
the "bull dog" calf, which 'has a round vaulted skull, swollen tongtie, ' 
swollen body, and s)tiort legs They are born dead and are not ta be con-^ 
fused with "Acorn" calves, who resemble "bull dog" calves, "Acorn" calves 
are bom alive, an^ the cause of their condition is. no"P^ hereditary, Hair- 
lessness^ in some dairy calves at birth, is another example of roany^ lethal 
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traits affecting livestock, \ 

Inherited conditions in livestock that, dp not necessarily result in 
death or the individual are very numeroHs.. ,Kove*^er, Buch conditions do 
y • 5^sult in economic loss to the producer/ 3cii;s of these conditions are 
. dwarfism in cattle, extra or rudimenlbary teats, fused teats, blindness, 
etc, ' t • . . ^ 

What > physiological chan/^es indicate diagase? 



from disease^ to disease. However, 
•normal temperature, pulse rate, 
ssible signs of ill health- 
[temperature oS an animal usbers 
;t be remembered that normal tem- 
Temperature is also affected by 



^ FhyslplQgical changes vary -somewhat 
any, marked and' persistent deviations fr 
and breathing rate may' be cxmsidered as 

In general, an increase Xn the body 
in an infectious disease. However, it m 
■ jperatures.^may ^;ary amor^ animals slightly 

"'exercise, "excitement, outside tempei;atur€a age, ''feed, etc* It is lower in 
cold weather, higher in extremely hot weMher, lower at night, and in old- 
er animals/ Temperature ife even. aff$cted|by inadequate supplies of water. 

The normal pulfee'rate also varies 'from animal to animal. It will also 
vary with excitement, exercise,^ digestion tend outside temperature 

The breathing rate is ^accelerated whe 
pain or discomfort. Increases'^'d?^--also d 
temperature or poorly ventilated building 

Even tho^i' these physiological changes may be si£^G of ill health, 
they may also be duetto the _other rea.'^ons ientioned. Changes- due to excite- 
--^^^ , exercise, etc/, sho.uW not ^be confus€(' 

]ji addition,^ other char^^es may 'consist 
due thirst for w^er, a listless Appearance, 



the animal is $uffering from 
to e::citement, exercise, high 



ment, exercise, et(^/, sho.ul^d not ^be confused \r±th disease 

of a decl*eased appetite, an un- 
etc. 



The following table gives the normal temperature, pulse rate", -and 



breathing rate for sevei'al species of-r^rm 



mimals . 



Animal Normal Temperature-^ 
Average Range 



Jbrmal Pulse 
Rate 



Normal 
Breathing 
^' Rate 



Degrees E» 

Cattle 101.5 100. U T 102.8 

Swin'e 102.6 1Q2.0 - IO3.6 

Sheep _ 102.3 100.9-103.8 

Goats > ' 103.8 10177-105.3" 

Horses' 100.5 99-0 - ICO. 8' 

Fowl; ' ' -106.0 105.0 - 1^.0 



60 7 70 

' $0 - 8q 
'0 - 80 - 

■ 70 80 

I 

32 - uu.. 

200 - Uoo 



10 - 30 - 

8 - 18 
12 - 20.- 

1? 20 . 

8.- 16 , • 

15'- •30" ' 



itectal 



What natural defenses do bodies h ave against disease ? 

Arijaninial's body may bd considered a battle ground in which the invad- 
irfg forces seek to overcome the defense .i The bcdy ife equi-pped by natur« to 



."tight against disease. Three lines of defense aicTUrtbe-f^^t, 

a. ^Ds£SQ5S*14b§,QiH?ber^gne — The function of this line Is to prevent 
disease germs frpm entering the, body. Skin, covering, all exterior parts 'of 
the body, is bacteria-proof unless it becomes broken. However, it is not 
virus-proof, so we have very litt'le protection against this group of disea^^ 
gearms entering the body. The body oi)ehing8, alined with kiucous membranes, 

^ serve as a protective lining. Other first* line defenses include, the acid of 
the stomach, and the tears of tke eyes, . ^ • ' 

b, Dsf^DSe-iiDS.OyiPbsr.Jyp — the first line of defense Is unsuccessr 
ful in preventing entry of the disease germs .ihto the l^ody, then the second 
line of defense, the white blood corpuscles of! the blbodstream,* ^o irxto 
action. If, for instance, disease germs enteij through a break in the skin, 
these corpuscles immediately lea,ve the' blood vessisls and proceed through the 
tissue fluids , to, the *B±te of infection. They completely surround'the invadr 
ing germs and begin to engulf them, A race starts between the multiplica- ' 
tion of the invading bacteria and their destruction by the white corpuscles. 
During this period of infection the involved tissues usually become swollen 
and inflamed. This inflamed, or red condition is the result of the increased 

, flow of blood to the area to promote healing. The lymph also 'aid in this 
fight by carrying disease germs to nodes when they are filtered out and 
destroyed by white blood cells. Pus, which is dead bacteria and white cor- 
puscles, collects at the site of infection, .It is later discharged extern- 
ally, or transmitted to the excretionary organs and discharged. During this 
struggle fever may arise. Fever is a bcdy^reaction against infection, and 
actually is beneficial unless it i^^oo high during too long a period of' 
,time. ' ^ ^ ' 

-c, J}q^gn.yJjJ!4iQ.Ji^^ — If the second ifne of the body's de- 

fense is 'unsuccessful in destroying the pathogenic organisms then they enter 
the bloodstream; The infection then beqomes general and the patient begins 
lighting for his life. The infection become'^s a battle between bacteria and 
their p^^Gducts and antibodies prcdxaped" by the blood to destroy the bacteria^ 
or at least to neutralize the effect .of t&eir poisons, ^ ' ^ 

' Another factor, general resistance, seems to play a vital role in main- 
tainii^ the body defenses against disease. It performs a role in all three 
lines, \A genei^jj? healthy_condition strengthens the body's* resistance to 
pathpgenl^^^^rgapisms, while a general unhealthy condit4.on weakens Its resist* 
ance to thfem, . ' • * ' x 

What principles are involved In controlling diseases ? - 

One or more of the principles of immunization, sanitation, and isolation 
"may be" involved in controlling diseases, ' ^ \ ' 

What is immunity and how is it acquired ? ^ ; 

Immunity from a disease refers to the power of the body to resist a 
disease by. natural or artificial means ^ Immunity may be natural, or it may 
bfe acquired. Some. species of animals are immune to diseases of other species. 
In other wOrds, they* have jiaturad^^^ For exampli^, cattle are not'sus*. 

ceptible to h6g cholera. .AG^^ired^immu^^ life" 
time of the Individual. i^*ra£^'"be'*peraanent^^ or It may be 'tem- 

porary (passive), depending GtVJbhe manner in which it is acqui*red. Permanent 
iramunltY ^ disease results from having hard that ciisease^ or it'may'^also 

be atrqijired artiflcally by' using biglbgical prefparatinns such as vaccines, 
bacterinfi^ *etc, ' ^ o ' 

-'I^raEOTA^Z^^Vaii^ i3 acquired artificially through the„inje.etion of" 
antibodies contained in serums and toxoids,; .JFor example, tetanus antitoxin 



(or antiseinm)'is taken from the blood of the horse^ process^, a^d in-' 
jected into the blood^of can or other^ eniirals to ^vb imnunlty. in thfe^cas? 
of deep wounds. These antibodies remain only teapoi-arily and when des- ■ 
troyed no longer Ecahe the inoculated individual iraune. • . ^ . 

In many instances serums, vaccine^, and 'other immunizing agents (bio- 
logical preparations) aid in the treatment and prevention of infectious 
diseases by bolstering the natural defenses of the bcdy. (Ref^r to Ques- 
tion nufljl5er h on page 38 . ) ' " ' 

♦ 

» « 

j^hat are the characteristics of immuni2ing agents ? 

.(a) Vaiecln^a — Vaccines contain modified, live or killed patho|^nic 
(disease prcxiucing) virus or bacterial organisms in suitable ipedia. Under 
certain conditions they are capable of prcxiucing the disease for which im-, 
munity. is intended. Vaccines req^uire 7 to 21 days after, injection for the 
stimulation of satisfactory immunity, which lasts from h months to life. 
Repeated injections may be necessary. Rabies, distemper^ anthrax and 
bang's vaccines are several of the weA-kncwn ones. 

(^) SSIISPS — Serums contain no pathogenic organisms. They are the 
fluid pait of the blood of hyper-immunized animals containing antibodies 
that will overcome neutralized, or destroy, ^sease. producing organisms 
which stircoJlate th^ir development. Immunity lasts from a few 'days to 3 
weeHs at most. Hog cholera serum Is widely used. 

(c) r§2isrips — Bacterins are suspensions of killed pathogenic b§ic- 
■^terial brganismc. Seven to twenty-one days are required to produce im- » , 
munity that lasts from k months to life. Repeated injection^ may be 
necessary w Blackleg bacterin JLs one of the most widely used. 

(d) Toxoids^ — Toxoids are detoxified poisons. They were pr^vi^c^ly 
produced by pathogenic bacterial organisms. Toxoids require from^^Qven 
t^twen^y-one days for tlfe production of imraur^ity that usually lasts' f^r^^ 
•orie'^year. Tetanus' toxoid and Enterotoxemia toxoid are examples of this 
type of immunizing' agent . » . , 

* 

, (Not£: There are combination 'ijanunizlng agents that. 

^ can be administered. For example', there are cfcmbi-' 
nations which c^an be given in one injection to stimu- ' 
late immunity against gne, tvo, or three diseases. 
The* blackleg-hemorrh^gic septecemia- malignant ^ 
edema bacterin is a well known three-way ccinbina-' 

. tion. DO NOT'COIvIBINE ARY IMMUNIZING AGEfiT WITHOUT- 
THE ADVICE AND PRESCRIFTlON OF A LICENSED GRADUATE 

. , VLTINARIAN.) • ^ ' 

How d^^ sanitation relate to the spread and control of diseases? 

Sanitation^is ^Y^o^l^iL^yi'th cleanliness,' and 'cle&nliness is basic 
in any^ jDrogram <)f dj^seas^^^araGite control- both preventive and cura- 
tive. The^old adage "an oynce of prevention is worth a pound of cure" 
sti^l holds true. Unclean/ unsanitary premises breeds filth, and filth 
breeds disease and parasites. Sanitation involves general cleanliness 
in^J^idlng keeping the j^remj^ses w6?l*l drained, free of infected animals, 
-Animal bcdy discharge's; disinfection, pasture rotation, etc' No disease 
or parasite control is very effective that does--*not involve the con- 
tinued use of sanitary measures. Sanitation plays an important role in 
the" pre veti tion of 'diseases by reducing the number of disease bacteria \ 



.on the premises where livestock are kept, '^t is' especia^^ impor:|ant* 
that strict sanitary measure^ be used on premises whei:e contagious di- 
I , seasfes are present, because saatwtion plays an important pert in'^re- 
• venting the spread of my infect^us disease.. It should be remembered 

[ that the number of diseac^ germe gaining entrance to an animeklJrs body de- 

termines, to a large extent whether or not that animal contracl^ the di- 
sease, and if it does^ .the ^e^^ee.of mildness or severity c^f the disease, 

9* ;Bow da Isolation measure »^id in controlling; diseases? ' " . 




Isolation, or oHarantine, involves the separation of non-diseased ani* 
mals from disea^d^nes, or disease exposed animals, from unexposed ones, 
^e prineiple gove^ming effectj^ve isolation is that there must be no direct 
or indirect contact between the animal in isolation and* those not sb re-^ 
strained. Isolation, of course, is an essential aid in preventing,- the 
spre^ of disea^e^s or parasite^. , ' *. ' ' -'-'L ' 

, ,^ Isolation has its variations depending upbn the degree of cdnxagious- 
nes^ of a disease. For example, hog cholera spreads very rapidly^ making 
isolation, of considerable 'value in its control. 

Isolation 6f newl^ purchased animals before they are nj^ced with 
other animals 'al^e^dy on hand is also ^n Important phase of^ disease con- 
trol. , >• , V 

In its wider application animals are isolated or quarantined, by law^ 
to keep a disease from spreading to other counties, states, etc. . 

How are the various medications used in disease , control applied ? 

, Medications are applied by injecting them into the bcdy by, several • 
dnj^ction methods. Other methods are alsQ used, such as oral^ topicaL^ex- 
tetior'^surface), inhalation, and^ rectal. . . ' ' 

Injections^ ^^lto an individual's bpdy are made in several different 
ways- subcutanecais][y>4i^'^^^"^sculsrly^ intravenously," and intraperitoneally. 
♦ A su^cyteKeous iQje&iloQ is ^ injection made beneath the skin\ The 
areas of in^^tion are"place^^where the si^in is loose, particularly on the 
sides of the neck, behjjjjid the shoulder, and in the axilliary spaces be- 
tween the forelfeg- (armpit). ^' / 

Intramuscular 'irijpctiQns are made^^tUrou^ the skin and subcutaneous 
tissue, directly into the muscle. Heavily mus^ied parts of the bcdy such 
as the njeck, shouldeiv and hindquarters are good areks-4^r this type of in- 
jection. • * ' ' ' ^ ^ • 

lQtr§Y§Q^y2 iQj^Q'feiQQS are made directly into the^vefns." This method- 
is generally used when quick and effective action is. necessary to ^save.lifi 
Intraperitoneal injections ai*e*made thrbugh the belly vail. This aiN 
^ is the center of the area known as the "hollow of the.flank^ This tyjfe ^ 
of injection is made in lieu of intravenous injections. 

r ' Q^^i ?L454nit't?Stions of drugs are given" by the mbuth and are absorbed 
in the stomach and intestines. Absorption is more rapid when drugs are 
given in splution into an empty stomach. They are absorbed slower when 
administered in powder^ pillj oi& ball form^ and on a full stomach. 

The IJQhalation methgi is used when volatile drugs are administered for 
their local action in the respiratory "ftract, 
/ * ^?.?.^tal admin^i is used wheft^,6ral administration is impossible 

or in^dvieabfe, '(^^^ to paralysis of the throat, or other conditions. The 
absojrption rate is slower.* ^. ^. - • ^ 

J£?EL1^- (^^^ernal surface) ^ , ifel ;lpati,Qn.g. are local af)pli cations made" 
to external surfaces of the body. /pDSprption by this method is extrepiely 
^ 'slow. The efe^ects of the drug are also limited^to the'-localr-area . 



( Hotas ; For additiooal infofiaation 'ijjcluding 'detailed 
sketches o? administering drugs b^'various injjection 
fflethdds, refer to pp. 9-I5 and 'piJ. 76^77, 196l»i8*sue 
Of "^Ciie Globe Blxie Book", published by the Globe 
Laboratories, ^<*._, 1^6 CdosDerce Street, Port Worth 2 
-•4? Texas.) . - . ' * 
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V> ConfccHi' Parasites of yarm Animals (Econondcs ) \ r- 

1. What are parasites and^hov are they classified ? 

As used in this publication, the term "^faeites" refers to low 
forms of animal life that liw'oa^or in other anlEcals Q^ogfs) larger tbAn 
themselves- and at the expense of the hdst. 

Parasites are classified as external and internal types, .^^fext^rnal 
parasites, such as fleas, ticks, and lice, live on the skin or in its lay- 
ers. Internal parasites, sucli as 'cattle grubs, roundworms, etc, live in 
the digestive tract, the liver, the lungs, the kidneys, and elsewhere in 
the bcxiy. 4 

2 . What is the, nature of ttj^ life^^cycles. of parasites ? 

EacTi of the many kinds, of parasites have a relatl^ly fixed life- 
cycle and rate of development, despite, the abundance of different species, 
each of which has its owi^orms, habits, modes of ll|!e, and potentialities 
for causing disease and injury. This cycle Involves a series of stages in 
the life history of -parasite^ • In many parasites, the development from 
egg to adult Includes Several more or Jitess distinct stages. This series of 
stages in a life history is called metamorphosis • Among Insects there are 
basically six types of metamorphosis. However, most insects are classified 
into two of these type s-^ complete metamorphosis and simple metamorphosis. 
Even though.,all species of pai^sltes are not classed as Insectp, many of 
th?m are- -Therefore, many common parasites of farm animals fall into one 
or the other of these two major metamorphosis types. (These* two types, 
however, do not include such parasites as tapeworms, roundworms, etc, 
whose life cycles are not as w^ll-deflned as are the life cycles of para- 
sites classlfl^ in the two major groups. Intermediate hosts are re- 
quired for the completion of their life-cycles,) 

Parasites havin/j life cycl|fe iji which the young are not at all like 

- the adults, as in the case^of cattle grubs, are said to have complete meta- 
. morphosls ,- There , are four stages in their lives: (1) the egg; (2) the 
larva; (3) the pupa, 'or 'resting stage; and (U) the adult. In othe5-s, the 
differences between their. Immature and adult forms are slight— as in the 
case of' lice. Their life-cycle is one of simple ' metamorr^osis , and there - 
are only three stages: (l) the egg; (2) the nymph; and (3) the adtilt. 
The nymph usually l6oks like the adult, except for .a few minor features 
such as be'lng smaller in size, having no vdngs, and rto'^reprodUctive struc- • 
tures at -the time. In some Instances the entire life cycle is spent' in or 
on th*^ host animal. In other Instances, one or more stages of the life 
cycle is spent outside of the host animal, and in some Instances a stage 
in the life cycle is spent J.n the bodies of Intermediate hosts, thus com- 

^ plica ting the problem of control. The latter, for example, is true with 
the stomach worms of swine, ' Stomach worm eggs are excreta with the 
dropping^ of swine,. Insects feeding^on these droppings eat the eggs., the 

^ eggs hatch; and th^n the tiny larvae bore through the Intestine into the 
bpdy cavity of the insect, where in the course of about a month they de- 
velop to a stage infective to swine. Hogs feedl^ig on contamin^pited ground 
swallow the beetles. In the storfiach of the hog, these parasites are then 
.freed from the bodies of the. beetles by the action of the digestive juices. 
The young worms then make their way into thp mucous membrane of the atomach 
vhere they- grow to maturity. 



3 • Vfl^at is the, econoffiic icportar^ce of. livestock paraslteg? 



Parasites have played an iinportatit role in the history of civiliza- 
tion, bepause'^they cause isany of tB&SLll:a.t^vLich huican beings and anl- , 
mals'are subject. > ^ ^ 

The value of livestocJc and poultry lost per y^ar is approxinsately 
one billion dollars* 'Diseases and parasites alone are responsible for 
' ^apprcxiitately one-half of t^iese losses x All these looses are not confined 
strictly to f^nn ^8^3ratiX)ns, although losses ^discovered after livestock 
and- poultry leave, thfesfarm have a way of being reflected in prices re- 
ceived by farmers. Hidden losses frCTJ disease and parasites in rceat, W-dea, 
.edible offal, and by-prodWits, because of condeicnation or lowered qxiality, " 
when* added to the economic ^oss frora death and sickness on ,the fam>> and 
between the farms and the pfVDcessor, reach a staggering total. V ' , 

••I 
h. What are £^ie principles involved in the control of cogmon parasites ? 
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Lc diseases as well, axe of a nature that sets 
of special principles that detente and ex- 



Parasite^, and parasil 
thera apart and is the has) 
plain the measures used to control them. 

Parasites are a universal hazard to livestock and livestock produc- 
tion. Climate, the kind o"f animals-- susceptible to specific parasites, 
and other factors, determine their distribution. - 

Control of parasites usually means ^estabH^ing control within an 
individual or within an individual herd or flock. Yet, In its broad 
meaning, ^^control actually means complete eradication. However, as fjj^ed 
in this publication, these two terms ^nfer two different degrees of con" 
tfol. In other vords, control, as Used h^reiQ, refers to control in the ^ 
* individual animal or herd, while eradication refers to stamping out the 
infestation within a given st^te, or natio?S» If control measles ^re 
applied strongly enough, eradication of spec^fi^:^ parasites can be achieved^ 
however remote the possibilities. * * J 

The development pf control measures requires the knowledge of cer- 
tain facts relative to: 

a. the manner in which 'a parasite propagates 
• . b. the stage at which it is infective to its host (livestock 
and poultry) 

c. the ^bil'ity of the parasite to maintain itself for periods 
of tfme away from the host— on pastures, etc. ' 
the ponditjon under-vhich the hosts become idfeOted 
the behavior of the parasite in the body of tiiV animal, 
and the damage it inflicts, ' 
, - f. the .stage or stages during the life cydle of. the parsisite 

that are most vulnerable to attack. ^ 
Unless the farmer has a knowledge of these fagts he can do little to over- 
come such pests. . \ ^ , . 
Control methods^ are ^ased qn tvo keystones- sahltsftion and medication. 

(1) Sanitation. • ^ ^ ' ^ ' ^ 

The adage "an ounce of prevention i^ worth a pound of cure" holds . 
a lot of truthfyl meaning in a livestock' and 'poultry parasj.te control pro- 
gram. That "ounce of prevention" actu^ly refers to sanitation- the 
really bdsic measure of the tvo keystones. In other words, the key to 
prevention 4s sanitation. ' 

Sanitation is a twb-fald problem. There is, first All, the , 
problem .of providing facilities and surroundings which can be xpade sani- 
tary. Then there Is the problem of keeping animals and their surround- 
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lugs in a sanitary coDdltion* Sanitation is^ of 'course, depeaient upon 
the solutioo of both of these problems. ' . \ 

Sanitation means cleanliness, and cleanliness in a 'parasite control 
program, is thfe result Vhen the following practices, oi^ong others, are " 
observed: • • 

a. The premises are Icept free of general filth, trash>€[rc5>- 
pings, etc. - ' 

*b. Dead animals are properly destroyed. ^ . » 

c. Premises,, and animals vbe^ necessary, have been disinfect- 

ed,/ ^ 

d. The animals have be^n moved -to clean pastures as the old' 
pastures became infected. ' ' . 

(2) y^<iSs^S^issu ' ' ^ . , 

Few parasites have been controlled by medicatibn alone, but in 
nany instances medicatipn, or the use of antiparasitic chemicals (includ- 
ing insecticides in -scHce instances) are powerful aids to control • They 
are not sync«aymous with control or substitutes for it. Chemical measures 
generally are imrediat^ in their effects, ^econi^cal and simple,-^ Some 
efficient measures of control do nbt depend ^or their success on the use 
of medicatl5>n. For example, this is true in the^ase vhere the sanita- 
tion systems are used to control worm parasites in svine. ^Parasitism is' 
'essentially a herd' or flock problem, rather than 0% or individual ani- 
mals. The urgency of treating all e^iimals of a flock or herd ia dictat- 
ed by 'the fact that parasitism 'is recognized first on one, or a few., ani- 
mals when actually all the animals are probably infected, ifeasures df 
control, whether medication or sanitation, are really less'^effective un- 
less they are applied t6 an entire herd or flock as 'if they were only one 
individual. Actually, in most instances both zoedication ^aod, sanit ation 

are needed for control , ' 'T^'^ 

The concept of control of a parasite embraces all measure the 
two basic ones -as well as others, aimed at the weakest link(s) or stage(6) ^ 
in the life cycle of the pdrasi^e. In other words,' during certain stage(sj 
in the life cycle of a parasite, the parasite can be destroyed easier 
than in other stageCb), This is known as the '"life-cycle approach". A con- 
certed attack on All frcmts achieves best results, but tke strongest 
atta6k must be made on the "parasite's stage(s) of development that is most 
vulnerable- "the weakest link", whether it be the larva stage, the adult 
stage, or 'some other stage.. * * . ^ 

The common roundworm, for example, is more vulnerable to' attack 
during its adult stage in life,, where-as the very effective control of screw 
worms' has been '^accompli shed by a radiobiological attack on the egg stage 
and^'also on the reproductive potentiial* 6f adult flies. 

• .Time factors have- a great significance in 'detennining when, how 
of tea,, and at what intervals medication can best destroy the parasite. 
For "instance, swine are treated twice at an interval of 10 weeks to com- 
bat large roundworms. The first treatment kills most of the worms pres- 
ent, while the secfqnd treatment destroys the worms that later hatch from ** 
eggs present at'the.t^ime of the first^ treatment . Temperature, precipi- 
tation, and the othej factors Of climate determine the distribution, 
seasonal occurrence, and abundance of many parasites. Warmth and mois- 
ture generally favor their development.^ hfeny internal worm parasites ' 
must overwinter in animals because the Vree-living infective stages can- . 
not survive the cold winter on pastures.. They can be -destroyed by medi- 
cation during this winter period. ' External parasites, however. usu&Uy 
exhibit the opposite pattern. Lice, for example, survive in sSall numbers 
in the summer, but become abundant in the winter. It is quite easy to 



control them by efficient treatiDent of aninrils in early fall, 

Iir5)roper feeding and grazing, overstocking,^ unsanitary conditions 
and inattention tp illnesses In early stages favor parasitism. On the 
other hand, good ifeeding and the recioval of adverse influences increa^ 
the resistance to the Invasion and establishzDepA of parasites. 
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